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I FOREWARD 
FOREWARD 
We have heard many statements concerning the decline 
of certain industries in Massachusetts. This has been partic-
ularly true of the textile and shoe industries. We hear, in 
the press and on the radio, such statements as, "The textile 
industry is moving south"; 11 The shoe industry has left Massa-
chusetts." 
2 
This is an attempt to measure quantitatively whether 
or not these statements are true. That is, whether or not there 
is an absolute or relative decline in ten selected industries, 
as well a s in all manufacturing in Massachusetts. 
Since this is a quantitative statistical presentation, 
no attempt will be made to reach economic conclusions, as this 
would require considerably more time than is available to one 
student. However, some suggestions or implications will be made. 
Acknowledgement is made of the valuable assistance 
given by Mr. R. A. King of the Massachusetts Department of Labor 
and Industries, Bureau of Labor Statistics, Mr. Phillip Gallagher, 
U. S. Department of Co@nerce, Bureau of Census Field Office, and 
Miss Evelyn Bueno of the Department of Commerce Field Office for 
her assistance in the collection of data. 
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II INTRODUCTION 
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II INTRODUCTION 
A. SCOPE AND OBJECTIVE 
1. To determine the productive activity of ten selected 
industries in Massachusetts as compared to the productive 
activity of those industries in the United States. 
2. To measure the trend of productive activity, by statis-
tical methods, of both the United States and Mas sachusetts 
in the ten selected industries for comparison purposes. 
3. To compare the productive activity of total manufactures 
in Massachusetts with the total manufactures in the 
United States. 
4. The study will include measurement from 1914-1947 of 
value of product, omitting the years of World War I and 
World War II, since these are abnormal years and not con-
sidered to be free from distortion. 
5. Wages, employment and value added by manufacture will also 
be compared for the United States and Massachusetts as other 
measures of productive activity during this period. 
B. SELECTION OF INDUSTRIES 
Ten industries were selected as they represented 84% 
of the number of wage earners engaged in the State of Mass-
achusetts for 1947. Certain industries, tentatively 
selected, had to be abandoned because the data was unob-
tainable or was not comparable for the period of 1914 to 1947, 
including a minimum of twenty years. One notable example is 
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the machine tool industry; however, the entire metal-
working industry in Massachusetts employed less than 2% of 
the total number of wage earners in 1947. However, it was 
possible to include two of the leading industries in Massachu-
setts, namely, the textile industry and the foot\>rear industry. 
Those industries in Ma ssachusetts employing the largest 
percentage of the total number of wage earners were chosen. 
Value of products was also considered in the selection, but 
the number of wage earners employed in the industry in Mass-
achusetts was considered to be more important to the economy 
of the state than the value of products. The effect upon the 
economy of Ma ssachusetts depends upon value of product, value 
added by manufacture, productivity within industry, and other 
factors not related to the volume of production. 
The industries selected, classified by product, are listed 
below, together with the percentage of the total wage earners 
in Massachusetts that each employed for the year 1947. 
INDUSTRY 
Confectionery 
Leather Footwear 
Woolen & Worsted Mfg. 
Cotton Goods Mfg. 
Furniture and Fixtures 
'Printing and Publishing 
Paper and Pulp 
Percentage of the 
total labor force 
in Massachusetts. 
1% 
7% 
8% 
6% 
1% 
1% 
2% 
Rubber Boot and Shoes 4% 
4% 
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Electrical Machinery, App.,Supp. 
Miscellaneous Chemicals Less and 1% 
34% 
These industries, taken together, accounted for the 
employment of 34% ·of the wage earners in Massachusetts. At the 
same u me they represent a reasonable cross section of the industry 
in Massachusetts with the possible exception of the metal trades 
industry, which includes the building of machines, and the metal-
working trades. It was impossible to classify these industries 
i n any other way except by product as data are not available by 
any other classivication. The reader should realize that products 
can be made from a variety of materials and by a variety of processes. 
C. DATA COLLECTION 
The first step in this investigation was the examination 
of available data. This examination imn1ediately revealed that data 
for both Massachusetts and the United States was obta ina ble only 
by constant comparisons of industry classification. 
The Census of Manufactures , Bureau of the Census, United 
States Department of Commerce was used almost exclusively to obtain 
data on the number of establishments, average number of wage earners, 
annual wages paid, value of product, and value added by manufacture. 
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Collection of data from private agencies and organizations, such 
as trade associations, was considered to be unreliable since they 
represented only the figures of the members , which may vary f rom 
year to year, and the fact that the members of these organizations 
are not required by law to give complete and accura t e f igures. 
The data collected by the Department of Labor and 
Industries, Bureau of Labor Statistics, Commonwealth of Massa chu-
setts were f ound to be incompara ble in the industrial cla.ssifications, 
since no definitions wer e avail able, according to Mr. R. A. King , 
in charge of this bureau. In some cases, for particular years, the 
figures were identical with the Census of ,Manufactures showing 
obvious differences in other years, making comparability impossible. 
At the same time, the United States Census of Manufac t ures 
uses the same classifications for Massachusetts industry a s is used 
f or United States i ndustry so that comparabil ity between the t wo 
geo graphical area s is assured . Mr. Phillip Galla gher of the Bureau 
of Census, U. S. Department of Commerce Field Of fice was conte.cted 
and a list of the products included in each of the cla s si f ications 
was obtained. This wa s necessary, especially in the census year of 
1947, since there was a much finer breakdovm of cl~ssifications in 
this year, necessita ting a great deal of addition of classifica tions. 
Some of the cla ssifications are more inclusive than was desired , but 
the Census of Manufactures f or the earlier years, 1914, 1919 , and 
1921-1929 , grouped some products so that it was impossible to iso-
late a par ticular product. For example, Furniture and Fixtures 
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were grouped in the earlier years making it impossible to obtain 
separate data for furniture alone for the period of the study. The 
tendency in the lat er years has been to classify the industries by 
product rather than by groups of products, increasing the number of 
classifications many times from 1914 to 1947. 
Certain measures of productive activity in particular 
industries, such as spindle activity in the cotton goods industry, 
looms, active and idle, in the woolen goods industry were not avail-
able for the entire period of 1914-1947 and were therefore abandoned. 
In addition, such measures were not considered to be a good measure-
ment of the entire industry, as this machinery is only related to a 
particular product, and not to the entire industry. 
Every reasonable effort was made to increase the number 
of quantity series in order to improve the quality of the analysis. 
D. METHODS OF DATA CONSTRUCTION AND COW~UTATION FOR ALL INDUSTRIES 
Value of products, properly adjusted f or price was con-
sidered to be the most satisfactory measure of productive activity. 
The data which was collected for value of products f or each industry 
w.s.s checked at the time of collection for homogeni ety and to insure 
that compara ble units were used. This was true also of other data, 
such as number of establishments, average number of wage earners, 
wages pa id, and value added by manufacture.1 
1. These measurements are discussed and defined in Appendix C. 
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The data collected for value of products for each in-
dividual industry was adjusted for price variation by dividing by 
the index of wholesale prices appropriate to that industry. These 
indexes are given in Appendix A and are noted in the analysis of 
each individua.l industry. These adjusted values of product were t hen 
set upon a base of 1914=100, using an unweighted index form, which 
was considered to be r epresentative of the physical volume of each 
i ndustry in each of the two geographical areas. 
Using this production index, a linear trend was con-
structed by the method of leas t squares for eight i ndustries and 
for all manufacturing for both the United States and Massachusetts, 
making 18 linear trends constructed in all. This trend is not 
meant to be strictly representative of the basic growth, since 
the start i s at a period just before World War I and the ending 
period is just after World War II. These war periods would 
greatly distort any calculated growth curve and a basic growth 
curve should start and end at the same prosperity level. This 
trend, then, is not to be used for extrapolation or for measure-
ment of cyclical deviations. This trend line was computed f or 
comparison purposes in order to measure the average rates of 
increase {or decrease), during the period 1914 to 1947. 
Using the adjusted value of products, the percentage 
Massachusetts value of the total United Sta tes value was calcu-
lated for each year. This is also intended to give some measure 
of the relation of Massachusetts activity to United States pro-
10 
ductive activity. 
These adjusted values of products, together with the cal-
culated linear trend and the slope were plotted for each industry 
and the slope is given on each graph. The percenta.ges of Mass-
achusetts to United States value of product are also plotted for 
each industry, although no trend was calculated for these figures. 
This graph was constructed in order to facilitate comparison be-
tween the t wo geographical areas for this industry. A trend con-
struction was not deemed nece::;sary as visual inspection is adequate. 
Certain averages and percentages concerning wages, num-
ber of establishments, value added by manufacture and number of 
wage earners were calculated and where the se averages were deemed 
to be significant, were included in the analy$is given for each 
industry. 
The same graphical representa tions and calculations 
were made for ea ch industry in order that some measure of com-
parability between them could be obta ined, as well as for com-
parisons within the industry for Massachusetts and the United 
Sta tes. 
ll 
III Silllli~ RY AND CONCLUSIONS 
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III SUMMARY .AND CONCLUSIONS 
A. ALL INDUSTRIES 
Massachusetts productive activity has not been declin-
ing absolutely, but has been declining relative to the United 
States, for the period 1914 to 1947. There has been a small, 
gradual growth in Massachusetts activity for this period. However, 
this growth in activity has not kept pa ce with the greater United 
States growth for all manufacturing. If we consider United Sta tes 
growth as normal, considering population increase for the country, 
then Ma ssachusetts activity must be considered sub-normal. The 
growth in Massachusetts i ndustry has lagged behind the United 
States growth. This decline is particularly pronounced during 
the prosperity periods (1925 to 1929), and the was prosperity of 
1939 to 1947. In 1914, Massachusetts accounted for 6.85% of the 
total manufactured goods in the United States, whereas in 1947 
Ma ssachusetts only produced 4.07% of the total. 
If Massachusetts growth is sub-normal then, considering 
the growth in the population in Ma ssachusetts, t he residents are 
turning to other occupations besides manufacturing, and the income 
in the state is corni ng from other sources. 
B. INDIVIDUAL INDUSTRIES 
Results of the analysis show that in the period of 1914 
to 1947, there has been relatively no decline at all in the 
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chem~cal industry and the electrical, machinery and apparatus industry. 
In the other seven, there has been a decline in the proportion of 
the total product produced by Massachusetts. In t wo of these latter, 
industries, cotton textiles and l ea ther footwear , the decline in 
productive activity has been verJ rapid. This decline has been 
at an average rate of . • 67% and .65% respectively, or a total of 
about 22% in this period. This is confirmed by others in the 
leather footwear industry. 1 to be true for 1948 and continuing 
decline in anticipa t ed. In both t he cotton textile and leather 
footwear industry thare he.. s been and a bsolute decline a s well a s 
a rela tive decli ne. In most of the other industries, ho;;.'ever , 
there ha s been a gr adual increa se in productive activity keep-
ing pace with the growth in Mas sachusetts industry as a whole. 
Two industries in the Bay State , rubber boots and shoes and 
electrical equipment, have kept pace with the i ncres.se i '-1 
United States activity. This may be because these t wo industries 
are centered in just a fevv companies in Massachusetts ; these 
companies have kept pace in thei r industry. The average decrease 
of 2 . 2% per year in the cotton textil e i ndus try has not been 
matched by a similar decline in the woolen and vrorsted textile 
i ndustry. Undoubtedly there are certain circun1stanc es present 
in t he cotton t extile in Massachusetts which are not pres ent i n 
t he wool en and wors t ed industry. 
The following tabulation shows the relative decl i ne of 
ea ch of the industries by comparing the increa:se or decrease in 
l. "Tha Outlook for t he Nei" England Shoe Industry" - Monthly 
Review, Federal Reserve Bank of Bost on, November 1948 
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the percentage of United States product and the absolute in-
crease or decrease in productive activity for the period 1914-
1947. 
INDUSTRY 
Cotton Textiles 
Leather Footwear 
Paper a.nd Pulp 
Rubber Boots and Shoes 
Confectionery 
Woolen and Worsted Textiles 
Electrical Machinery, Appara tus 
Supplies 
Printing and Publishing 
Furniture and Fixtures 
Miscellaneous Chemicals 
Percentage 
Relative Gain 
-21.9 
-21.2 
- 8.3 
-5.6 
-5 .1 
-3.8 
-2.0 
2 
.8 
Rate of in-
crease 
(.Av. % per 
year) 
-2.16 
-1 .71 
1.67 
- 2 .27 
.07 
1.29 
NC 
2 .02 
5.33 
NC 
The average rate of increase per yea r is given 
for industry in Massachusetts. 
1-1914-1939 
2-1919-1937 
NC-Not calculated 
I 
• 
Furniture and Fi xtures show the grea test absolute 
increase (5.3% per year) in Massachusetts , however , even 
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this industry has declined rel ative to the United States output. 
In the United Sta tes the increase in output was 6. 6% per year. 
16 
IV ANALYSIS OF ALL INDUSTRI ES 1Lf\4D INDIVIDUAL IN~ 
DUSTRIES 
ALL MANUFACTURING 
A. ANALYSIS 
The trends calculated for all manufacturing productive 
activity during the period 1914- 1947 showed Massachusetts 
activity to be increasing very gradually (1.32% per year), but 
17 
that United States activity during the same period to be increas-
ing at a 1nuch f a ster r a te (4.9% per year). Massachusetts produc-
tive activity is not enough to account for the increa se in popula-
tion. Therefore, the Massachusetts proportion of United States 
industry is decreasing duri ng this period. This is seen in the 
decline sho~m in chart lB as Massachusetts industry produced about 
7% of the total amountof goods in 1914-1921, whereas this was 
only a little more than 4% in 1939-1947. This decline has been 
most rapid during the prosperity period of 1923-1929, some ga ins 
were made in the depression years of 1931-1933. It appears that 
during the prosperity, new esta blisrunents are started, but these 
are opened largely in areas outside of Massachusetts, as the 
percentage of establishments in Massachusetts declines during 
these periods of prosperity, resulting in a r elative decline in 
Massachusetts production. This loss is never fully regained dur-
ing the depression periods, as the trend for United States industry 
continued upward at the rate of 4.9% per year. 
The average nTh~ber of wage earners in the United States 
engaged in all manufacturing has been increased 73% from 1914 to 
18 
1947, whereas the number so engaged in Massachusetts manufactures 
ha s remained relatively constant. The increase in population in 
Massachusetts has evidently gone into other fields besides manu-
facturing. 
The average wage in the United States industries is 
about $2,700 in 1947, whereas in Massachusetts, the average was 
about $2,450. This is about the same r a tio as in 1914, indicating 
little change. This diff erence is undoubtedly because of the 
character of the composition of industries in Massachusetts. 
The ratio of value added by manufacture to the value 
of product was slightly ~~gher in Massachusetts than in the 
United States (43% and 41%) in 1914, but this rose to 4.8% and 
43% respectively in 1947. 
B. CONCLUSIONS 
While Massachusetts industrial activity is increasing 
slightly at the rate of 1.30% per year, industrial a ctivity in 
the United States i s increasing at a much grea ter r a te of 4.9% 
per year, so that Mas sa chusetts industry is producing a smaller 
proportion of the total United States goods for the period 1914 
to 1947. This percentage of the total dropped from 6. 8% in 1914 
to 4.1% in 1947. 
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CON FECTIONERY 
A. AN.ALYSIS 
The trend calculated for Ma s sachusetts productive 
e.cti vi ty shows pra ctically no net change in a ctiv-i ty over the 
yea rs 1914 to 1947. However, this industry in the United Stat e s 
ha.s gr o>'.rn appr oxi mat ely 150% during t hi s period . This has re-
sulted in a r elative decline in this industry in Mas sa chuset t s 
f rom 13% of t he t ot a l United St a t es industry output duri ng Wor ld 
\l;·a r I and i rr .. medi a tel y succeeding to but 8% in 1947. This decline 
was most pronounced during the early depressi on per iod of 1929-
1933. 
At the same time t he average annual wa ge paid to the 
wage earners in t his indus try in the United States r ose f rom $.405 
to $1,900, whereas in Ma ssa chusetts the aver age wage ro se f rom 
~~402 to only ~~1, ?50 in t he period 1914 t o 194.7. This would s eem 
t o i ndica t e thc.t Massachuse t ts i s i n a bet ter cornpeti ti ve posi-
tion r egar ding wages a t least. Corre spondingl y , while t he nUill-
ber of vmge e;,1rners enga.ged i n t hi s i ndustry in t he United St a te8 
has ri sen 25%, t he nun1ber so engaged in Massachusetts ba s decre?.sed 
about 4%. The number of est a blish11ents in lViassachuset t s decrec.s ed 
30%, where2 s in t he United Sta t es t he decre&.se v;a s only 27"/o . 
B. CONCLUSI ONS 
Whi l e Massachusetts coni'ecti oner y produc t i on ha s re-
mained sta bl e during the per iod 1914-1947, considerable growt h 
has t aken pl ace in the industr~y in the United States. This 
gr owt h has been in other areas besides Massa chusetts . 
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COTTON GOODS 
A. AN.ALYSIS 
The trends calculated f or productive a ctivity in 
Massachusetts and the United States a re f arther apart than any 
other industry f or t he period 1914 to 1947. Vlhile United 
States production was increa sing a t an average r a te of 2 . 69% 
per year , the activity in Massachusetts was decreasi ng a t a 
r a t e of 2 .16% per year . The percente.ge of t he United Sta t es 
product produced by Massa chusetts ha s been s teadily declining 
f rom 1919 to 1947. However , t he r ate of decline seems to be :i·,uch 
smaller from 1939 to 1947, but in 1947 Ma s sa chusetts only pro-
duced 7% of the United States product of cotton goods, a drop of 
22% from the 29% figure in 1914. 
The average wage earner in this industry i n Massa chu-
setts receives a much hi gher annual wage than the rest of the 
country; this differ ence ha s been i ncrea sing duri ng t hi s per iod 
of 1914 to 1947 . The average aruJ.ua.l wage i n t he United Sta t es 
rose f rom $386 to :1~2000, whereas in Ma s sa chusetts the average 
annual wage rose f rom :rv446 to $36-- f rom 1914 to 1947 .1 Wages 
paid in Massachusetts amount t o 42% of t he value of t he pr oduct 
in 1947, wherea s wages onl y amounted t o 21% in the r est of the 
country. While this ha s undoubtedl y i mproved t he st anda rd s of 
the Mas sa chuset ts wo r ker in this industry , it has also pl a ced t he 
cotton goods industry in I.'Ias sachuset t s a t a competitive di sad-
1. See t Pbl es No. 18 and 19 , pages 82 and 83. 
vanta ge . 
The value added by manufa cture in this industry in 
Massa chusetts is t herefore proportionately to the value of 
pr oduct , r el a tively higher t han in the country a s a whole . 
B. CON CLUSIONS 
26 
The Cotton Goods industry in Ma ssachuset ts is in an 
absolute decline i n productive a ctivity , and i l' the trend con-
tinues, this industry will pl ay a mi nor r ole in .Massachusetts 
industry in approximat el y 15 yea r s . This industry r anked f irst 
in t he number of wage earners employed i n Ma ssa chusetts in 1914, 
but only t hird in 1947, with t hs rubber boot and shoe and t he 
electrical industry ver y close behi nd in 1947 . The increa s e in 
Uni ted States a ct ivity over t hi s period of· 1914-1947 makes t he 
proportion of Massa chusetts to United States activity decline 
very r apidly. 
27 
< 
,IIi .; 
) (/) :i 
..: p ~ 
) . 
- z 
0 
"' : 0 z 
'I- ~ ~ ~ Ul 
"' : 0 
" ) Ill 2 
J ~ 
J ::; 
250 X 100 0 1\' I S I ON'i 0 BOS T ON MAS;< -·········· GUARANTEr:::D · ALL RAG PAPE R PR!I"P-co ,...,. •_I "· " 
1 
i--1-----i-----'--------t-----:----+--'---1---
• i I' I '+ I I ' t ' I ' I' I t ' F--t-' . . - . . I . . . I . I i ' ! ; I :I! I l:t. I I 1---r~-. -~- : I +·-: t--:---~ -.-t--~-1-:--1--L 
' 
I I +- i l ! ' i_L' ,--- , i I ~ ~ I , ~-- I . ,. 1- • , : f-· : >--r-L. r I , I , L---1~ ; I I . 
i'. ' : I . . ' I I I ' I l I : . l : • I : 1 -.~--·---·-
,·. \ · __ ,.:! i· l ! ' i ·I I ! I 11 i I I .1: I i . I '_ q. 
I I .h-:-- - I I • t l I ! I I I 
! • : i 'I : : : ' . i -. . - i I ' I I J I_ I ! - : ! ! .... ' ' : . I I 1- . ~--
' :·· ; ! , , ____ . .;tootr-6_. ~~~A;G'~ ~+' u1, :b'l!.au .;;·J.: J..ds-tF-Roo-H~. • .a. . -1 
_!! 1 !i : ij' i i• · ! ' i I · PJ;QDUI .1-w,....: ,. iu !, .. nr{Jl(" ·-~~~ •-..:. -~ · ' ~ 
. . , . . C!.~:ou ~ iY IMJ.1 - !lo'l ~~ ::-;. JN u i::l' ·11 1 • I 1--J.--.:....__...j 
' . I 1,1 ! .. ' 1:· L I i' . I I' I I I I l I I ' ' _J__l_ . 
• : ' I . ': ' : . ~- I ' ' +-1--- : I ' . ' I i I I ' i 
· · 1 · • • • 1 ·: · .. · I • • 1 · · 1 · ' c OT:To:u 1 c oo·ns ' -- ---· --- --;- 1 ~ · I···'.,. 'I ' ..1 !. I . : ~., , ' I ' i I I ~
l.:i: I ;i: F~r ·' ' '· 1 · l 1 l 1 • : if 1 1 · · •-+--.:...___j ~~:, I ' ' - ~~~ ! ' :· - 1 1 -+-- - +- I .,._1 _ ~:-s~-.fi_l_ ~ll ~7~ : . l i I ___j_ I ' 
.. I ·I I -~ . ,. ' ' ! . I ! - w I I I : . j_ 
'.t 
'I Ti I )I{JH-f : f· ., ~- t· fi·r ·~~~-- ~t=fi- - - . -~: ~i ml : I ! I tLfl' _ :~--++i _L.h.--' ' I I I ! _L__i_L_;__J_ j_ 
'I I ! .. I ' . . , I I .• I : I . I I I Iii 1 1:-----l I I 
. I I • • I 'I . ' : •, - I 7 ~ i : : : j : I 1 I I • l 
I' f--t I I ~--f---1-- . T ·r1!1. T , __ _ · · -·:- -----1--i--'fi ·l,_ 1 ! r,:r:r i -- + __ ' h ' -t l' '+ . I I 1 
' I :t I ' . ~ I -~;; -y'-- I I ' i ' ' --t----J_:.~_:._I -1_1' ,' '· 1 ·:.: ! ' I I ~ -' ! I ~  . ,---~- f-f- ·" I ' ' ' ' ; I ... , " ' ' .i>b. I . lit ' -~- - 1 ":• ' ! ' ' i . 1 I I . I -I- . 
-,--j-+fil ~  t' ,·.:i i _' _i ! ~ T-r :, I +- ' -f-+-1-- I I I ~ ' ' ' ! i I I I ' i 11 ' It j 
I 
I ·- ·" I I. ' ' ' - I ' ' I I ' I I . I ! 
. ! J - ·=t: -I-_;_ ,_ .· _i - ~ ' - I . ·.! I : .ll~::r- ' I I I . I '. ' I I 1 I 
• I ,,, ' ' ·.,....- . '"" I ' I 
,._ . 1'·'1 '• ' . . ' F' ---,--, , ·' ' ' 
. I ... ~ ;l i i ! . I' J. I ,, ' ' ·;~Il l I I I I - ' 
"'I ' tt· : '~ : '., I I I : I I " ' ; · . I · I i' 
---,-
-,---T :. i .... I' ~-Hi: . -_;_,~ fH- ~ . . · f~.' II ; , .~ ; 'I'ID\PI-IFj Tt''r1~· c - T \ ··rtf---t+, --~ 1---+---l- i - - ~-· - . --~ • - ___ !_ '· . ~- 1 ~- : - ~ :: -· N--:---1' r-r----r--
. ! l ! II.' , I I ' ' : . I J ' ,, I I . ' 1 .. \ I '. I I· I. ' 
' I :}. I ' ~ t + ~ . • ; I ~ ' 1 -· - ' I I 
I . }l ' .' I . I ,; ',. ! .q ! i I :-''\ 1 .' i : ~ I I L i 
·'·. .I '1-1--1--'-----'-- -' _j___ ' j _ _. - __L I ~ _j_ • _ 1_ . - I \ ~ .. -'+-I-· r--:__f----1- -, I 
_ .71- I r 1 : ,; ; ! ·, . . : : · : >: 1 ~ 1 : , 1 , J 1 • - 1 ,. • • , 1 1 , 1 
i il .p,l ! .. ;·, I I ~ : ~ J -. i .Jf ! i • ~· : • ! ' : . :· I : ! i I 
1 
_ , .. : '·' . • _. _ ._ , _ J_ , - ~ _ _1_ ],.f--L- ! _1_ :.. _- _1_ ·_- --1- . 1-1-_ d -1- . J- _ _ L_ _ _ L-.....:l.___jl.___j---l.--+---+___j---+--+--+--+. -'----1-----1-lj r -· 
• i ' :. ~ ~~ ~ I . : ~ • I ~ ·, : I ' i . . I ! I . -: I : I ;. ·. , I 
1 ' j 1 ; .i . 1 ~ r:,r : 1 ~ t 'j" j l •· t• l 'il · ~ 1 --
! I , , .r: ,~ :·"' ·- . . •. \U' ,;_. i · ~ ; , , .,_L ~ . ! •. -~ ~ ~- i : . : ~· ,· 
• I ' \ I .• . I 1 ' _j - I ~. I ~ ; . I I ~---~- ' I I p --~~~ ~ ·--:- . : -:- ·~ ' -·- i ~ ,- ; ,. 1- 1 -: -: . . : - ,- ; - . - I ·-. - --- --,-~ ~ ~--, -
! j 1 1 l } ~ , ! - : - ( j ~ I i •i' ~ • I '1' j 1 
-_1, ~ ' ~: .. ' 1 ~ . ; ' -~ j .. j r, i'- : ' ' I , , l t- ' j • ~ j ! ' ; l I I I ' 
-'---f-- ?!{. :·~,_,1---i-- . .' _!_ !l -:- ·, f--- . ' -,- t ~ I-,- .. 1--i-- _j_ , . -- :\ ' ---f-H .i -:--l---'- ----,- 1--f·-/:t '1-L-\---;-·---j---;- -r--f--
' L I ,r " I ' • I I - II : . I I , : . t· . r ~~ i : I : t ri I I ,_, ' ' : ' I ' . . I' I ' ' .• ' ' ' 
-- -
'4- ' 1 I K'4 ·.1 ~ FR' : 1---+---f---' +--l- :- -:-- : . --r- ~~ --·-: -~-~-
1 ! 1 r· 1 1 I · 
I : i - 1 i' I . . I ' I ' ' ' ~ - -1 ! : ; t-
--'--1--+'---l---1---r---_j_l' ~ i i . -----t--f--i-·· -+---- -f--r--+ 11 : i ' : II . J---~--f--+--f-+---f--,Q"""'.,.,.. . -~ I , - •• ! . ~ I ~ 1- .· - - : - ~J J. .TT l C T\..,. ..... + ...,.,i.+ _..ip ro. ! '-- . ...___ 
;c-e. -~- euot"" _~ .&. -jM~n\; . .L ! V i ' I.U ~ "f ""'' I.L v! u •lol r. · '"' ! ""' T"' a-=~v·~- r- -r arml·-r I ; 
---· I ~ -1 -r- I ! I ~-f---t- ' --~-r--~ ; I · -+--- ·- ·- [--
' ' I . ! I I . I I I I l I I ! I ' ! i I __ I ' 
7\J 
00 
29 
ELECTRIC.fi.L MACHINERY , APPARATUS , SUPPLI ES 
A. ANALYSIS 
No trend was calcula ted f or this industry in either 
Massa chuset ts or t he United States . The dispers i on was too 
grea t for t he linear trend to be a good r epr esenta t i ve avera ge 
of the r a te of gro~~h . Actually t wo trend lines should be con-
structed , but the period covered would be t oo short fo r ea ch a s 
to .nake these trends not worthwhile . The Massa chusetts pr opor-
tion of the tote.l pr oductive a ctivity in this industry in the 
United Sta t es ha s r ema ined rela tively constant a. t 9-10% fo r the 
periodl919- l937 . Since dat a v•;a s not obtaina ble f or the l a tter 
years , we cannot t ell t he eff ect of Wor l d Wa r II which has had 
a grea.t effe ct upon ot her i ndustries·. 
Whil e t he aver age :1umber of wage earner s fo r t be 
United States ha s more t han doubl ed i n t he period 1919 to 1937, 
t he aver age number of vr -, g_ earner s in Ma s sachuset t s in 1937 v:as 
only 1_50% of t hose empJ. oyecl in J 919 . This indica tes tl ta t pr o-
ductivity in Massa chuset t s l s grea t er or t hat t he heavier capi-
talized i ndustr ies are loca t ed in .Massa chusetts . The average 
annual wage paid t o wage ea rners in t hi s industry in Massa chusetts 
h2s been about 10 to 20% hi gher t han in the rest of t he country 
over this period . Thi s is pro babl y due t o t he more specialized 
na ture of some of t he industry components l oca t ed in Massa chusetts , 
such a s scientif ic ins t r uments, etc . 
;ao 
The r a tio of t he value added to t:ianufacture to the 
value of products has been higher over this period f or Massa chu-
setts , substantiating the former suggest ion. In the period 1919 
to 1937 this r a tio went f r om .57 to . 65 f or .Mass11chusetts and . 54 
to .61 f or t he United States . 
B. CONCLUSIONS 
Although there have been grea t oscilla tions during t he 
depress i on and prosperity periods , this industry has experienced 
growt h i n both t he United St ates and Massachuset t s for the period 
1919 t o 1937. Massa chuset ts proportion of the tok l productive 
ac t i vity has r e;uained constant over this peri od , indicating tha t 
that increase of production in Massa chusetts has kept pace with 
the increase experienced i n the United St ates. 
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FURNITURE AND FIXTURES 
A. Al1ALYSIS 
The trends constructed i n this industry f or the t wo 
geogr aphical a rea s are very close toget her . However, Massachu-
setts has fallen behind t he entire United States i n productive 
a ctivity over the period 1914 to 1947 . Thi s relative change has 
been small enough, hcvever, so t hat it may be attributed to popu-
lat ion shift; e. g. to the West Coast, since f urniture plants 
would be relatively clo se t o t he marke t s . I :tlJnediately succeeding 
World War I, the Massachusetts propo r tion of t he produc t dropped , 
but some ga ins wer e registered during the depression years, only 
to drop again succeeding World Wa r II, 
During the period 1914 t o 1947, Mas sachusetts industry 
was very repr esentative of t he industry i n the United Sta t es . 
That i s , t he average annue.l wage paid to wage ·earners increa sed 
together fo r both geogr aphi cal areas as did the proportion of 
;·,rages ·t o the value added by manufacture , and the proportion of 
value added by manufa cture to the total value of t he product r e-
mained the same for ea ch. The aver a ge wage in t his industry 
was approximately $2, 300 in 1947. The number of est ablishments 
i n Massa chusetts in 1947 was 270% of t he total in 1947 , whereas 
in the United Sta t es the est ablishments in 1947 were only 195% 
of t hose in 1914. Thi s indica t es , on t he average, a l arger size 
e st~blishment in t he United Sta t es . 
34 
B. CONCLUSIONS 
Productive activity in the Massachusetts industry has 
i ncreased a t a pace very nea rly equal to that of t he United 
Sta t es in t he period 1914-1947 . The structure of t he industry 
has remained the same in Mas se.chusetts a s in the United States 
as a v:hole. 
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LEATHER FOOTWEAR 
A. .li..NALYSIS 
The trend calcula ted for the United Sta t es productive 
activity shows a sl i ght increase over the years 1914-1947 of 
about equivalent to normal or popula tion growth. However , 
t his industry in Massachusetts shows a steady decline of 35% 
in this same period. Most of t his decline ha s been in the 
period i mmedi ately succeaaJ.ng Wor l d War I and World War II. 
These are both periods of increase in productive a ct i vity. 
The periods of absolute decline in t his industr y i n Massachusetts 
have been in the depression periods . This indicates that during 
the depression per iods , the number of est .?..bli shments ate reduced 
in all areas and when the prosperous times come , t he new esta b-
lishments, accounting f or the increase , are creat ed out side of 
Massachusetts. 
The nwnber of wage earners engaged in thi s industry 
in Massa chusetts in 1947 was 5.4 .• 5% of t he number engaged in 
191.4., wherea s , in the United Sta te s , the percentage was 115%. 
This indicates i n crea s ed productivity to a grea ter degree in 
Ma ssa chusetts than in t he United Sta te s . The average annual 
i"rage f or t he period 1914-194 7 ha s remained rel a tivel y the same 
f or bo t h the Unit ed Sta t es and Massachusetts, although there has 
been a considera ble i ncrease i n t he annual wage in both geogr aphical 
a rea s over this period , f r m, $605 per yea r i n 1914 to $2 , 060 in 1947. 
38 
B. CONCLUSIONS 
There has been an absolute decline i n this industry 
in Massachusetts, whereas t he growth in the United Sta te s has 
been a normal, slight increa se over the period 1914 to 1947 . 
! This has r esul ted in a consider a ble loss of proportion of 
Massachusetts to the total productive a ctivi ty of t he United 
States . In 1914 Massachusetts produced almost 40% of all t he 
leather f ootwear in the United Sta t es , wherea s in 1947 the 
Bay St a t e produced only a little over 15% of the tota~. 
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MISCELLlli"JEOUS CHEiVIICALS 
A. ANALYSIS 
Since there was too much variation in the industry 
for the period 1919 to 1937 in productive activity, it was 
deemed inadvisable to construct a linear trend. The devia-
tions from this trend line would be too gre2,t for the trend to 
be a represents tive average r a te of increase. There has been 
an increase in the produc·tive a ctivity of this industry in both 
the United Sta t es and Massachusetts . The Massachusetts proportion 
of this product has remai ned quite stable , oscillating between 
3 and 4% of the total productive activity. The proportion ha s 
no relation to the prosperity and depression periods. 
The number of est a blishments in both area s has de-
creased , but the average number of wage earners in both area s 
has increased , indicating an increase in the size of the estab-
lishments. The average annual wage paid to ¥age earners in this 
industry in the United States has shovm relatively little increa se 
during this period. The wage in Massachusetts was only about 
hal f that of the wage earner in the United States, but has in-
crea sed grea tly so that in 1937 the t wo were al mos t the same, 
Massa chusetts being slightly behind. This small change in the 
wages is also indicated by t he fact that the r a tio of the value 
added by manufa cture in the United States to the value of the 
product ahs remained about .51 over this period , whereas in 
Massachusetts, the r a tio ha s increa sed from .48 to . 53 over 
this same period. Wage s paid are about a third of t he val ue 
added by manufa cture. 
B. CON CLUSIONS 
There has been an absolute incr ea se in bot h the 
Massachusetts and United St a t es producti ve a ctivity f or the 
period 1919 to 1937. The Mas sa chusetts proportion of t he 
t ot al Uni ted Sta t es activi t y has r e::nained st ':lb1e. 
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PAPER .A_ND PULP 
A. ANALYSIS 
The trends calculated i'or productive a ctivity showed 
an increa se in both geographical areas for the period 1914 to 
1947. However , the average r a t e of increase f or the United 
States has been relatively rapid (10% per year) , whereas the 
increase in Mas sachusetts has been very gradual , amounting to 
on~y 1.67% per year . This has taken pl a ce gr adually during 
the period 1923 to 1933 and during the war years when there 
was a sharp increase in productive activity throughout the 
entire industry. Since Massa chusetts has relatively l ess 
timber resources , it seems reasonabl e to sugges t tha t the 
paper mi l ls would locate nearer the sources of suppl y . 
The average number of wage earners in Massa chusetts 
decreased 15% and the average number of wage earners in the 
Unit ed St ates increased 97%, but neither has increased propor-
tionatel y to the productive output indicating increased pro-
ductivity in this industry. The average annual wage in Mas sa chus etts 
has been 94% to 96% of the average annual wa ge _or t hi s industry 
in the United Sta t es , indicating insignif icant change in the 
stru.cture of the wo r king force between the t wo geographical areas. 
The proporti on of value added to manufacture to the 
val ue of products ha s remained about the same f or both the Uni ted 
St a tes and Massachusetts during the period 1914 to 1947, although 
this r a tio has shovm a slight increase during t his p eriod, ( . 3R 
to • 4J.). The number of establisrilllents in Massachusetts ha s 
decreased 28%, whereas in the United States there has been an 
increa se of 24%. The average annual output per est a.bli sbment 
for the United Sta tes in 1947 was 375% of the output in 1914, 
whereas in Massa chusetts this figure was but 258% indicating 
a declining amount of business received by the Bay State f irms . 
B. CONCLUSIONS 
While Mas sachusetts product ive activity has shown 
an increase of 180% in the period 1914- 1947, t he industry in 
t he United States has gr own a t a much faster rate , 406%, result-
ing in a relative decline of 8 . 3% in the proportion of the 
United States output produced by Mas sa chuset ts industrJ. 
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PRINTING P~D PUBLISHING 
A. ANALYSIS 
The trends of productive activity in this i ndustry 
are increa sing i n both geogr aphical a re s. s f or the period of 
1914 to 1947. However, the increa se in Massachusetts produc-
tive a ctivity has been less t han that f or the United States. 
This di ff erence has t aken pl a ce lar gely in the period 1939-1947, 
the Massachusetts portion of this industry f alling from 6% t o 
4%. During the period 1914 t o 1939 , the Ma ssachusetts propor-
tion of the total in t he United St a te s rewained relati vely 
st::tble. 
The average annual wa ge paid to wage ea rners in 
1914 was about the same for both geogr aphical areas , but in 
1947 t he average wage pa id in the United St a t es was about 1 5% 
higher t han that in Massachusetts . The s tructurF!l changes in 
t he industry remained about the same for Massa chusetts and 
the entire United States. Value added by manufa cture pro-
portional to t he value of product was about the same for both 
area s during t hi s period ; however, f rom 1914 to 1947 , this ratio 
dropped from about t wo thirds to a little over one half. 
The nmnber of establishments in Massachusetts ha s 
dropped 14%, indicating t hat the remaining est a blishments are 
of a much l arger size, s ince the productive activity has in-
crea sed 99% . For the United States generally , the number of 
establishments rose 10. 8% and the productive activity ros-e .218% . 
The average output per esta bli shment ha s shovm "' rele.tively 
larger increase for the conntr-.r a s a 1i<'hole. 
B. CONCLUSIONS 
While Massachusetts industrial activity in the 
printing and publishing industry has continued to grow in the 
.?U 
period 1914 to 1947 at the average r a t e of 2% per year , during 
the latter years of 1937 to 1947 the level of activity in the 
United States has increa sed sharply. This r apid increa se in 
the United States has caused the Viassachuse t ts pr oporti on of 
the total product to fall from 6% to 4% during these ten yea rs. 
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RUBBER BOOTS AND SHOES 
A. ANALYSIS 
The trends calculated for both United States and 
Ma s sachusetts producti ve activity show a decrease in t his 
period 1914-1939 . However , this decrease is r elatively the 
same for both geogr aphical areas and the Ma ssachusetts de-
cline is proportional to the decline of the United Sta tes a s 
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a whole. While there have been variations i n this 'lia s sa chu-
setts proportion of United Sta te s a ctivity, losses during 1929 
were recouped during t he depression period . There has been no 
significant change in the Massachusetts proportion of the 
total industry. 
Having about t he same relative proportion of output 
in 1939 a s in 1914, the proportion of wage earners employed in 
Massa chusetts in 1939 was 65% of those in 1914, wherea s in the 
United States this was 79%. This indicates that the producti vity 
in this industry in the Massachusetts a rea bas increa sed propor-
tionately greater than that for the country as a whole. The 
average annual wa ge paid to wage ea rners has increa sed a bout the 
same amount for both geographical a r ea s , and the difference be-
t ween t he annual wa ge in the t wo area s has been negl i gible over 
t he peri od 1914 to 1939 . The value added by manufa cture to the 
total value as a r a t io has increas ed for both geographi cal a rea s 
from . 56 t o .65, proba bl y due to increa sed wages and overhead 
not in proportion to materi al co s t. 
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B. CONCLUSIONS 
The productive activity in the rubber footwear industry 
for the period 1914 to 1939 is declining in both the Uninted 
States and Massachusetts. The decline in Massachusetts has been 
2.2% per year , which is negligibly smaller than that of 2 .0% per 
year f or the United States. 
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WOOLEN AND WORSTED GOODS 
A. Analysis 
The trends calculated f or productive activity in t he 
United States and Massachusetts are very close together; both 
showing gradual increase over the yea rs , 1914-1947 and both in-
creasing and decreasing together in the prosperous and depression 
years. The small amount of gain a ttributed t o the United States 
industry came during the depression period 1929 to 1931. World 
War II had a stimulating effect upon Mas sachusetts industry, 
since some gains were r egistered during t his period , the per-
centage of Ma s sachusetts product to tha t of the United Sta t es 
industry rising from 27. 2% to 29 . 8%. 
The average number of wage earners in Massachusetts 
decreased during the period whil e productive activity increased, 
indicating increased productivity. This increased productivity 
~·ms also noted in the United States industry. The aver age an-
nu~:tl wage in Massachusetts wa s about the same a.s in the United 
Sta t es in 194.7, although in 1914 it was about 10% higher. The 
number of est ab1ishaents in Massachusetts ha.s increased 11.8% which 
is a proportionately greater r a te than that of 3 . 5 ~;; for the 
United Sta tes, indicating tha t , the production units are of a 
somewhat smaller size in Massa chusetts . 
B. CONCLUSIONS 
There has been an increa se in productive activity in 
both the United States and Massachusetts during the period 
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1914 to 1947, but it has increased at a slightly higher rate for 
the United States a s a whole. Massachusetts has lost only about 
one percent of its proportion of the United States total. 
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V APPENDICES 
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APPENDIX A 
TABLES OF ADJUSTED VALUE OF PRODUCTS 
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TABLE 1 : .ALL MAN UFACTURED PRODUCTS 
VALUE OF PRODUCTS 
1914- 1947 
Year UNITED STATES MASSACHUSETTS Percent 
Value Index Value Index Iiia.s s . 
of Prfd . (1914 of Pro1 . (1914 of U. S. 
( Adj • ::100) (Ad j.) =100) 
(000 , 000,.000) (ooo,ooo,ooo) 
1914 35 . 2 100 2.4].0 100 6.85 
1919 44-7 127 2.894 120 6.1+7 
1921 44. 7 127 2 .919 121 6.69 
1923 6o.l 171 3. 550 147 5.91 
1925 6o.6 172 3.291 137 5-43 
1927 65.7 187 3 . 478 144 4. 29 
1929 73.5 209 3.559 148 4. 84 
1931 56.2 160 2 . 955 123 5. 26 
1933 47.6 135 2.563 106 5.36 
1935 57.3 163 2.619 109 4.57 
1937 70 . 3 200 3.037 126 4-32 
1939 73.7 209 3.191 132 4- 33 
1947 112.8 321 4-596 191 4.07 
1. Ad justed for Price variation by dividing value of products 
by index of Whol esale Prices, All Commodities, 1926=100) . 
Sources: Value of Products: Census of Manufactures , Bureau of 
Census, U. S. Department of Commerce. 
Index of Wholesale Prices , All Commodities: Bureau of 
Labor Stati stics, U. S- Department of Labor. 
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TABLE 2: C 0 N F E C T I 0 N E R Y 
1914-1947 
VALUE OF PRODUCTS 
Year UNITED STATES MASSACHUSETTS Percent 
Value Index Value Index Mass . 
of Pro1. (1914 of Pro1· (1914 of U. S. 
(Adj.) =100) (Adj . ) =100) 
(000,000) (000 , 000) 
1914 226 100 29.5 100 13.1 
1919 323 143 43.7 148 13.5 
1921 322 143 44.1 150 13.7 
1923 364 161 48.3 164 13.3 
1925 366 162 47.6 161 13.0 
1927 411 182 52.1 177 12.7 
1929 412 182 46.1 156 11.2 
1931 389 172 41 . 4 140 10.6 
1933 322 143 31.9 108 9.9 
1935 325 144 33.8 115 10.4 
1937 355 157 35.5 120 10.0 
1939 387 171 36.1 123 9.3 
1947 623 276 50.0 170 8.03 
1. Va~ue of Products adjusted for price variation by dividing 
by Co~~odity pr ice Index (1926=100), Wholesale Prices, Bureau 
of Labor Statistics , U. S. Department of Labor . 
Sources: Census of Manufactures , Bureau of t he Census , U. S. 
Department of Commerce, and f or the Index of Wholesale 
Prices , Labor Review, Bureau of Labor Statistics , U. S. 
Department of Laoor . 
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TABLE 3: COTTON TEXTILES 
VALUE OF PRODUCTS 
1914-1947 
Year UNITED STATES MASSAC HUSETTS Percent 
Value Index Value Index Mass. of U.S. 
of Pro1. (1914 of Prod. (1914 
(Adj.) =100) Adj. )1 =100) 
(000,000) (000,000) 
1914 1240 100 357 100 28.8 
1919 1571 127 447 125 28.5 
1921 1352 109 332 93 24.6 
1923 1708 138 374 105 21.9 
1925 1583 128 319 89 20.2 
1927 1775 143 323 91 18.;?. 
1929 1836 148 282 79 l5.L~ 
1931 1216 98 173 49 14.2 
1933 1329 107 152 43 11.4 
1935 1454 117 155 43 10.7 
1937 1670 135 183 51 11.0 
1939 1676 1.35 128 .36 7.6 
1947 3143 253 216 61 6.9 
1. Value of products adjusted for price variation by dividing 
by Index of Wholesale Prices, Textile Products, (1926 = 100). 
Source: Value of Products: Census of Manufactures, Burear of the 
Census, U. S. Department of Coilllllerce. Wholesale Price 
Index of Textile Products: Bureau of Labor Sta tistics, 
U. S. Department of Labor. 
TABLE 4: ELECTRICAL MACHIN ERY, APPARATUS, SUPPLIES 
Year 
1914 
1919 
1921 
1923 
1925 
1927 
1929 
1931 
1933 
1935 
1937 
1939 
VALUE OF PRODUCTS 
illUTED STATES 
Value 
of Prod. 
(Adj.) 1 
(000,000) 
417 
762 
no 
1183 
1492 
1700 
2290 
1178 
693 
1111 
1695 
1583 
Index 
(1914 
:1oo) 
100 
179 
167 
278 
351 
399 
338 
277 
163 
261 
398 
361 
1914-1939 
MASSACHUSETTS 
Value Index 
of Pro~. (1914-
(Adj.) =100) 
(000,000) 
54.7 
70.2 
61.3 
107.6 
142.5 
144.7 
183.9 
110. 2. 
59.9 
96.3 
158.3 
N A 
100 
128 
112 
197 
261 
265 
336 
201 
110 
176 
289 
N A 
Percent 
lViass. 
of U. S. 
13.10 
9.21 
8.64 
9.10 
9-55 
8.51 
8.03 
9.36 
8.64 
8.67 
9.34 
N A 
N A: Data not available because of disclosure of individual 
firm operations. 
l. Adjusted for price variation by dividing value of products 
by Index of Wholesale Prices, Metal Products, (1926 = 100). 
66 
Sources: Value of Products: Census of Manufactures, Bureau of 
Census, U. S. Department of Commerce. Index of Whole-
sale Prices, Metal Products,: Bureau of Labor Sta tistics, 
U. S. Department of Labor. 
t 
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TABLE 5: FU&~ITURE & FIXTURES 
VALUE OF PRODUCT 
1914-194.7 
Year UNITED STATES rll.ASSACHUSETTS Percent 
Value Index Value Index Ma ss. 
of Pro1. (1914 of Prod. (1914 of U. s. 
(Adj.) =100) (Adj.)l =100) 
(000, 000) (000,000) 
1914 470 100 13.8 100 5.2 
1919 411 97 17.0 70 4.1 
1921 /$7 104 21. 2 87 4.4 
1923 713 152 31.9 131 4.5 
1925 797 170 30.8 126 3.9 
1927 ':)67 206 40.4 166 4. 2 
1929 1148 244 50 . 7 208 4.L:-
1931 691 147 34.5 141 5.0 
1933 476 101 24.8 102 5.2 
1935 636 135 28 • .3 116 4.4 
1937 846 180 38.0 156 4- 5 
1939 835 177 29.9 123 3.6 
1947 1955 4.6 61.8 253 3. 2 
1. Adjusted f or price variation by dividing value of products 
by Index of Whol esale Prices, Furniture and Household 
Furnishings , (1926 = 100). 
Sources; Value of Products: Census of Manufactures , Bureau of 
the Census, US. Department of Commerce. Wholesale Price 
Index of Furniture and Household Furnishings; Bureau of 
Labor Sta t i stics , U. S. Department of Labor . 
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TABLE 6: LEATHER FOOTWEAR 
VALUE OF' PRODUCTS 
1914-1947 
Year UNITED STATES MASSACHUSETTS Percent 
Value Index Value Index Mass 
of Pro~. (1914 of Prod. (1914 of U. S. 
(.Adj.) =1oo) (Adj. )1 =100) 
(000,000) (000,000) 
1914 ?08 100 283 100 39.9 
1919 663 94 254 90 38.3 
1921 794 112 261 92 32.9 
1923 960 136 279 99 29.1 
1925 879 124 229 81 26.0 
1927 877 124 221 78 25.1 
1929 885 125 221 78 25.0 
1931 ?59 107 187 66 24.6 
1933 684 97 158 56 23.1 
1935 719 102 148 52 20.5 
1937 735 104 146 52 19.8 
1939 ?67 . 109 149 53 19.3 
1947 986 139 184 65 18.? 
1. Value of Products adjusted for price vari ation by dividing by 
Index of Wholesale Prices, Hides and Leather products , (1926 = 100), 
Labor Review, Bureau of Labor Statistics, U. S. Department of Labor. 
Sources : Census of Manufactures, Bureau of the Census , U. S. Depart-
ment of Commerce; for the Wholesale Price Inde:s, above . 
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TABLE 7:. i1USCELLANEOUS CHElV!ICALS 
VALUE OF PRODUCTS 
1914-1937 
Year UNITED STATES Ni.ASSACHUSETTS Percent 
Value Index Value Index Ma ss. 
of Prod. (1919 of Prod. (1919 of U. S. 
(Adj.) 1 ~100) (Adj . )1 =100) 
(000,000) (000,000) 
1914 8 . ~ 74.5 
1919 371 100 11 .0 100 2.96 
1921 340 92 16 • .3 148 4.79 
1923 624 168 23.1 210 3. 70 
1925 537 145 15 .4 136 2.87 
1927 571 154 13.4 122 2.35 
1929 785 211 20 . 3 184 2.59 
1931 672 181 14.8 135 2.20 
1933 662 178 17.6 16o 2.6o 
1935 847 228 25.9 236 3.06 
1937 1178 307 25.4 231 2.16 
1. Adjusted for price ve_riation by diY.'iding value of products 
by Index of Wholesale Prices, Chemicals and Allied Products , 
(1926=100). 
Sources: Value of Products: Census of Manufactures , Bureau of 
Census, U. S. Department of Commerce. Index of Whole-
sale Prices, Chemicals and Allied Products: Bureau of 
Labor Statistics, U. S. Department of Labor . 
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TABLE 8: PAPER l'<..N D PULP 
VALUE OF PRODUCTS 
1914-1947 
Year UNITED STATES il'lASSACHUSETTS Percent 
Value Index Value Index Mass . 
of Prod . (1914 of Prod. (1914 of U. S. 
(Adj.)l =100) (Adj.)l =100) 
(000,000) (000 , 000) 
1914 488 100 63.7 100 13.1 
1919 571 117 63.1. 99 11.1 
1921 683 140 64.4 101 9.4. 
1923 902 185 93 . 0 146 10.3 
1925 939 192 87.1 137 9.3 
1927 1193 245 95.5 150 8.0 
1929 1265 259 99.8 157 7.9 
1931 1167 239 79.6 125 6.8 
1933 1056 217 61.6 97 5.8 
1935 1099 225 65 . 9 103 6.0 
1937 1110 228 79.5 125 7.2 
1939 1504 308 
1947 2472 506 118.7 186 4.8 
1. Adjusted for price varia tion by dividing value of products by 
Index of Wholesale Prices, All Co~nodities , (1926 = 100). 
Sources: Value of Products: Census of Manufactures , Bureau of the 
Census , U. S. Department of Conwerce . Index of Wholesale 
Prices, All ComJtlodities; Bureau of Labor Sta tistics , U. S. 
Department of Labor. 
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TABLE 9: PRINTING AND PUBLISHING 
VALUE OF PRODUCTS 
1914-1947 
Year UNITED STATES 1\iiASSACHUSETTS Percent 
Value Index Value Index Mass. 
of Prod. (1914 of Prod. (1914 of U. S. 
(Adj.)l =100) (Adj.)l =100) 
(000,000) (000,000) 
1914 464 100 30.8 100 6.6 
1919 469 101 33.2 108 7.1 
1921 692 149 52.1 169 7.5 
1923 768 166 56.5 184 7 .L~ 
1925 831 179 58.3 189 7.0 
1927 976 210 63.2 205 6.5 
1929 1062 229 66.1 215 6.2 
1931 1019 219 61.5 200 6.0 
1933 724 156 45-4. 147 6.3 
1935 886 191 55.5 180 6.3 
1937 912 197 56.e 184 6.2 
1939 949 205 49.1 159 5.2 
1947 1469 317 61.2 199 4.2 
1. Adjusted for price vari Etion by dividing value of products 
by Index of Wholesale Prices, Finished Products, (1926 = 100). 
Sources: Value of Products: Census of Manufactures, Bureau of the 
Census , U. S. Department of Commerce. Index of Wholesale 
Prices , Finished Products, Bureau of Labor St a tistics , U. S. 
Department of Labor. 
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TABLE 10: RUBBER BOOTS AND SHOES 
VALUE OF PRODUCTS 
1914-1947 
Year UNITED STATES MASSACHUSETTS Percent 
Value Index Value Index Mass. 
of Pro~. (1914 of Prod. (1914 of U. S. 
(Adj.) =1oo) (Adj.)l =100) 
(000,000) (000 , 000) 
1914 79.l. 100 35 .1 100 44.2 
1919 89.5 113 33.9 97 37.9 
1921 91.0 115 35 .5 101 39.0 
1923 132.8 167 57 .Lt. 164 43.2 
1925 115. 2 145 53 • .3 152 46.2 
1927 131.9 166 59.7 170 45.3 
1929 106.5 134 41.9 119 39 • .3 
1931 61.1 77 24.4 70 39.9 
1933 58.5 74 25 .5 73 43.6 
1935 67 .1.;. 85 27 . ~ 78 40.7 
1937 72.3 91 25.7 73 35.5 
1939 61.1 77 23.6 67 38.6 
1947 134 • .2 i69 N.A. N. A. N.A. 2 
1. Adjusted for price variation by dividing value of products by 
Index of Wholesale Prices , Finished Products, (1926 = 100). 
N .P .• : Not available because of disclosure of opera tions of individual 
.c- · 
.tlrms . 
Sources: Value of Products : Census of Manufactures, Bureau of the 
Census, U. S . Department of Commerce. Index of Whol esale 
Prices, Finished Product s; Bureau of Labor Statistics, U. s . 
Department of Labor. 
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TABLE 11: WOOLEN AND WORSTED TEXTILES 
VALUE OF PRODUCTS 
1914-1947 
Year UNITED STATES l'Y1ASSACHUSETTS Percent 
Value Index Value Index Mass . 
of Prod. (1914 of Prod. (1914 of U. S. 
(Adj . )l =100) (Adj.) 1 =100) 
(000,000) (000,000) 
1914 694 100 233 100 33.6 
1919 787 113 254 109 32 • .3 
1921 800 115 278 119 34.8 
1923 955 138 316 136 33.1 
1925 885 128 286 123 32 • .3 
1927 926 133 305 131 32.9 
1929 996 144 293 126 29;4 
1931 748 108 223 96 29 .e 
1933 707 102 230 99 32.5 
1935 1003 145 282 121 28 .1 
1937 1084 156 311 134 28 . 7 
1939 1056 152 287 123 27.2 
1947 1366 197 407 175 29.8 
1. Value of products adjusted for price variation b-.t dividing by 
Index of Wholesale Prices, Textile Products, (1926 = 100). 
Sources: Value of Products: Census of Manufactures , Bureau of the 
Census , U. S. Department of Commerce. Wholesale Price 
Index of Textile Products; Bureau of Labor Statistics , 
U. s. Department of Labor. 
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APPENDIX B 
DEFLATING INDICES USlO 
TABLE 12: DEF'LATING INDEXES USED 
(1926 = 100) 
YEAR 1. 2 1 .!± 
1914 67 .8 68 .1 54. 6 8l . L~ 
1919 130.6 138.6 135 . 3 157.0 
1921 103 . 3 97.6 94.5 115.0 
1923 99.2 100.6 111 . 3 101.1 
1925 100.6 103.5 108.3 101.8 
1927 94. 5 95.4. 88 • .3 96.1 
1929 96.2 95 • .3 83.0 94.0 
1931 1 78.4 73.0 66 • .3 79.3 
1933 71.81 65 . 9 64.8 72.1 
1935 78 . 91 80.0 70 .9 79.0 
1937 88.81 86.3 76. 3 82.6 
1939 81 . 91 77.1 69.7 7(:> . 0 
1947 148.11 151.8 14©.9 127.3 
1. Adjusted from ba se of 1929 = 100 to base 1926 = 100. 
1 . Wholesale Price Index of Finished Products. 
2. Wholesale Price Index of All Commodities. 
3. Wholesale Price Index of Textile Products. 
4. Wholesale Price Index of Chemical s and All ied Products. 
Source: For all indexes : Bureau of Labor Statistics, U. S. 
Department of Labor. 
TABLE 13: 
YEAR 
1914 
1919 
1921 
1923 
1925 
1927 
1929 
1931 
1933 
1935 
1937 
1939 
1947 
DEFLATING INDEXES USED 
(1926 = 100) 
.2. 6 
80.2 70.9 
130.9 174.1 
117.5 109.2 
109 • .3 104.2 
103 . 2 105 • .3 
96.3 107. 7 
100.5 109 .1 
84.5 86.1 
79 . 2 80.9 
86.4 89.6 
95.7 104.6 
94.4 95.6 
145.0 181.9 
5 Wholesale Price Index of Metals and Metal Products. 
1 
56.5 
139 .1 
113.0 
108.9 
109.0 
91.0 
82.6 
69.8 
62.5 
68.3 
77.2 
74.2 
114.3 
6 Wholesale Price Index of Hides and Leather Products. 
7 Vfuolesale Price Index of Furniture and House Furnishings. 
Source: All indexes: Bureau of Labor Statistics, U. S. 
Department of Labor. 
76 
77 
APPENDIX C 
TABLES OF DATA FOR INDIVIDUAL INDUSTRIES 
A~D ALL INDUSTRY, lli~ITED STATES M~D f~SSACHUSETTS 
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TABLE 14: ALL lf~NUFACTURING INDUSTRY 
UNITED STATES 
1914-1947 
Year Number Average iN ages Value Value 
of Number Paid of Added 
Estab. of Wage (000) Prod. by Mgf. 
Earners (000) (000) (000) (000) (000) (000) 
1914 177,110 6,896 4,068 23,998 9,710 
1919 214,188 8,998 10, 460 62,000 24, 809 
1921 196,098 6,944 8, 200 43, 619 18, 332 
1923 196,182 8,777 11 ,008 60,530 25 , 850 
1925 187,224 8,381 10,727 62,668 26,778 
1927 191,866 8,350 10,848 62 , 718 27,585 
1929 209,862 8,822 11, 607 69 , 961 31,783 
1931 174,255 6,507 7,173 41,038 19,358 
1933 131 , 769 6,055 5,262 31,359 14, 538 
1935 169,111 7,379 7,544 45,760 19, 426 
1937 166,794 8,569 10,113 6o , 713 25 ,174 
1939 184, 230 7, 887 9,090 56,843 24, 683 
1947 240,801 11, 918 30, 248 171,340 74,364 
Source: Census of Manufa ctures, Bureau of the Census, US. 
Department of Commerce. 
ALL 
TABLE 15: I~UFACTURING INDUSTRY 
MASSACHUSETTS 
1914-1947 
Year Number Average Wages Value Value 
of Number Paid of Added 
Estab. of Wage (000) Prod. by Mfg. 
Earners (000) (000) (000) (000) (000) (000) 
1914 12,013 607 341 1,641 709 
1919 11,906 714 767 4,011 1,750 
1921 9,994 579 641 2,849 1,408 
1923 10,519 667 799 3,571 1,735 
1925 10,027 591 716 3,406 1,632 
1927 10,037 579 706 3,318 1,639 
1929 9,872 557 694 3,392 1,707 
1931 9,305 434 474 2,157 1,142 
1933 8,145 399 355 1,689 868 
1935 8,316 443 446 2,095 1,020 
1937 8.619 496 556 2,621 1,256 
1939 9, 007 461 501 2,4&J 1,188 
1947 10,524 602 1,464 6,977 3,370 
Source: Census of Manufactures, Bureau of the Census, 
U. S. Department of Commerce. 
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TABLE 16: CONFECTIONERY 
UNITED STATES 
1914-1947 
Yea.r Number Average Wages Value of Value 
Establishm1 ts Nuw1ber of Paid Products Added by 
Wage (000) (000) l\iifg . 
Earners (000) 
1914 2314 51,610 20,644 153,686 59,993 
1919 3149 76,493 54,461 447,725 195, 292 
1921 2254 61,040 50,210 313,998 139,926 
1923 2014 . 63,485 54,882 366,256 163,537 
1925 1931 63 , 600 55,235 379,081 173,649 
1927 1908 63,163 56,981 391,927 173,554 
1929 2021 63,501 56,443 393 , 270 178,077 
1931 1566 51, 262 42,153 284,157 139,409 
1933 1218 50,6c9 32,991 211,833 97, 669 
19.35 1314 52,109 39, 252 259,889 106,151 
1937 1226 53,722 43,440 305,839 123 ,058 
1939 1252 49,740 41,085 297,762 127,026 
1947 1686 64,883 123,046 944,925 413,852 
Source: Census of ManUfactures, Bureau of the Census, U. S. 
Department of Corr~erce . 
TABLE 17: CONFECTIONERY 
MASSAChUSETTS 
1914-1947 
Year Number Average Wa ges Value Value 
of Number Paid of Prod. Added 
Estab . of Wage (000) (000) by w1fg . 
Earners (000) 
1914 145 6,775 2,711 20,098 7,833 
1919 130 10,775 7,512 60 , 556 25 , 682 
l 1 1 
1921 146 N .A. N.A. 42 ,975 N.A. 
l923 149 8, 805 7,476 48,619 22 ,115 
1925 134 7,625 6,775 49, .334 23,491 
1927 148 8,373 7,244 49,673 21.365 
1929 144 7,471 6,745 43,932 21 ,111 
1931 127 5,943 4,984 30,176 15,530 
1933 108 5,429 3,889 20 , 96o 9,626 
1935 105 6,071 4, 587 2..7 ,044 11:, :387 
1937 104 6,340 5,200 30,626 13, 258 
1939 107 5,796 4,885 27,836 12,125 
1947 101 6,446 11, 277 75 ,94l 32, 209 
l N.A. For the yea r 1921 the vaJ.ues were combined i'.'ith ice cream, 
and insepara ble and therefore are omitted . 
2 Estimated value of product using the value added by manu-
facture as .434 of t he value of the products . (.434 is 
the U. S. r a tio for 1947 and the ratios are in agreement 
for 1935, 1937, 1939). 
Source: Census of Manufactures , Bureau of t he Census , United 
States Department of CoMnerce. 
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TABLE 18: COTTON GOODS 
lliUTED STATES 
1914-1947 
Year Number Average Wages Ve.lue of Value 
of Number Paid Product Added 
Estab. of Wage (000) (000) by Mfg. 
Earners (000) 
1914 1,179 379 , 366 146,130 676, 569 244,966 
1919 1,288 430 ,166 355 ,475 2,125, 272 847 , 487 
1921 1,328 412, 058 328 , 227 1,278,221 570,779 
1923 1,375 471 , 503 396, 6o3 1.901,126 753 , 753 
1925 1 , 366 445 ,184 353 , 883 1.714, 368 637 , 215 
1927 1,347 467,596 380 , 910 1,567,401 695 ,809 
1929 1 , 281 424,916 324, 289 1,524,177 626,148 
1931 1,140 329 , 964 219 , 680 805 ,792 400 , 937 
1933 1, 057 379 , 445 216, 384 861 ,170 384, 401 
1935 1,223 383 , 002 247 ,844 1 , 020 , 768 404, 247 
1937 1,237 435 , 428 324, 083 1,274, 295 569,225 
1939 1, 248 409 , 317 292,536 1,168,171 572 , 772 
1947 1,574 469 , 242 939,172 4, 428 , 000 2, 067 ,000 
Source : Census of Manufactures , Bure~u of the Census , U. S. 
Department of CmJUnerce. 
TABLE 19: COTTON GOODS 
l\1ASSACHUSETTS 
1914-1947 
Year Number Average Wages Value of Value 
of Number Paid Product Added Esta. b. of Wa.ge (000) (000) by Mfg. 
Eo_rners (000) 
1914 165 112, 609 50 , 300 195 , 482 76 , 755 
1919 191 122 ,499 109 , 903 604, 938 237,012 
1921 182 106, 337 96,547 313 , 830 160, 104 
1923 191 113, 707 115, 081 415 , 923 192, 353 
1925 178 96,182 91, 813 345,864 1.4.4, 891 
1927 163 90 , 815 88 , 090 :284, 706 139, 075 
1929 135 70 , 788 65 , 557 233 , 618 108 ,176 
1931 120 46, 990 38 ,869 114, 707 61, 377 
1933 130 45 ,418 3l,ll0 98 , 603 47 ,414 
1935 131 41, 639 31,498 109 , 509 51,251 
1937 128 44,719 38 , 231 140, 010 59 , 998 
1939 121 39 , 943 31 , 646 89 , 335 51 , 599 
1947 131 36,436 129 ,834 304, .387 155 ,311 
Source : Census of Manufactures , Bureau of the Census , U. S. 
Depart ment of Coffiiilerce . 
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TABLE 20 : ELECTRICAL MACHIN ERY, APPARATUS , SUPPLIES 
UNITED STATES 
1914-1939 
Year Nu_rnber Average Wages Value of VEJ:lUe 
of Number Paid Product Added 
Estab. of W~ge (000) (000) by Mfg . 
Earners (OOQJ) 
1914 1030 118 , 078 73,806 335,170 180,442 
1919 1404 212,374 238 ,109 997 , 968 572 , 870 
1921 1333 161,204 194, 242 833,985 489,915 
1923 1671 234,892 305,455 1,293,002 744,375 
1925 1739 239 , 921 323 ,835 1,540,002 903,310 
1927 1777 241,566 336, 239 1,637,307 991 , 545 
1929 1802 328,772 456,378 2, 300,916 1,329,898 
1931 1379 180,106 204,488 995 , 010 657 , 886 
1933 1209 130,857 115, 750 553,431 340,917 
1935 1393 179,641 198 , 046 960 , 430 589,526 
1937 1435 257 , 66o 355 , 959 1,622,098 979 , 232 
1939 1800 N.A. N.A . 1,451 , 519 N.A. 
1947 N.A. N.A. N.A. N.A. N.A. 
N. A. ~ata not included because of incomparibility 
Source : Census of Manufa ctures , Bureau of the Census, U. S. 
DepaPtment of Coillillerce. 
TABLE 21: ELECTRICAL MACHINERY, APPARATUS, SUPPLIES 
MASSACHUSETTS 
1914-1939 
Year Number f ,vere.. ge Wages Value Value 
of Number Paid of Prod. Added 
Estab. of Wage (000) (000) by Mfg. 
Earners (000) 
1914 91 17,125 10, 651 43 , 869 26,172 
1919 110 23, 889 27, 650 91,939 60 , 102 
1921 105 17,635 20, 347 72,048 44, 097 
1923 130 26 , .350 34,483 117, 576 73,686 
1925 116 25,065 35 , 109 147,057 103, 263 
19;:'7 122 24, 759 33, 904 139,349 97 , 151 
1929 106 28 , 844 41,012 184, 787 120 ,464 
1931 86 17, 101 20, 165 93 , 098 65 , 598 
19~3 73 12, 416 11,667 47 , 959 30 ,182 
1935 74 16,342 18 , 887 83 , 188 55, 101 
1937 78 25, 642 38 , 546 151 , 525 98, .345 
1939 88 17,699 N A N A N A 
N A: Dat a not included because of incompar ability. 
Source: Census of M.anufactures, Bureau of t he Census, U. S. 
Department of Coinmerce. 
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TABLE 22 : FURNITURE A~D FIXTURES 
UNITED STATES 
1914-1947 
Year Number .Average Wages Value of Value 
of Number Paid Product .Added 
Esta b. of Wage (000) (000) by Mfg. 
Ea rners (000) 
1914 3,192 127, 880 71,816 265,706 144, 220 
1919 3,154 138,331 141,116 571,356 309 ,833 
1921 3,038 124, 363 144,148 550,413 296, 707 
1923 3,047 168,157 204, 566 776,847 434,404 
1925 3, 239 181,016 225,298 868,720 483,845 
1927 3, 222 186,302 236 ,109 879,706 490,317 
1929 3,778 193,399 242 ,836 948,116 521,662 
1931 3,148 127,605 125 ,972 482, 289 264, 393 
1933 2,411 501,488 76,346 297, 730 155,143 
1935 3,035 130,781 113,898 434,444 226,523 
1937 3,097 170,072 172,558 658,467 250 ,163 
1939 3,501 159 ,193 155,409 624,156 332,158 
1947 6, 211 274, 914 625 , 602 2,235,446 1,173,980 
Source: Census of Manufactures , Bureau of the Census, U. S. 
Department of Corwnerce. 
TABLE ~3 : 
Year 
1914 
1919 
1921 
1923 
1925 
1927 
1929 
1921 
1933 
1935 
1937 
1939 
1947 
Number 
of 
Estab. 
134 
161 
160 
189 
191 
194 
217 
204 
181 
198 
212 
212 
363 
FURN ITURE P~D FIXTURES 
Average 
Number 
of Wage 
Earners 
6, 813 
6, 342 
6, 251 
8, 097 
7, 834 
8, 077 
8, 598 
6,153 
5, 357 
5, 885 
7, 798 
6, 886 
7, 702 
IV.tASSACHUSETTS 
1914-1947 
Wages 
Pa id 
(000) 
3,961 
6, 637 
6,923 
9, 966 
10,172 
11 ,027 
11,927 
7, 051 
4, 684 
5, 747 
8, 371 
5, 7261 
17,987 
Val ue of 
Product 
(000) 
13,827 
23, 689 
~4 , 039 
34, 691 
33 , 639 
36, 796 
41 ,922 
24,144 
15 , 497 
19, 251 
29 , 634 
22 , 4262 
70 , 6oo1 
Value 
Added 
by Mf g. 
(000) 
8,179 
13 , 0.31 
13, 098 
20 , 075 
17, 588 
60 ,144 
:::.2 , 892 
13 , 602 
8, 323 
10, 252 
16, 407 
:::. 
11 , 803 
37 , 093 
1: Estimated value of product s , using the value added by 
fuianufactur e a s • 525 of the value of products . ( . 525 i s 
the U.S . r a.tio of value added to value of products for 
1947 and the r a ti -J i s mainta ined bet ween the U. S. and 
Ma s sachusetts for 1935 , 1937 and 1939.) 
2 : Public building f urniture not gi ven because of dis-
closure of infor mation of l ndividua.l oper a.tions. These 
figures i nclude estima ted wages paid , value of f roducts, 
and va.lue added by manufActure of 300 ,000 , 1, 200 ,000, 
C> I 
and 550 ,000 respectively for t he publ ic building furniture 
on the ba sis of the proportionality between the avera5e num-
ber of wage earners for the U. S. and Massa chusetts . 
Source: Census of Mf g., Bureau of the Census, U. S.Dept . of Co~n . 
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Ti¥BLE 24: LEATHEi.1 FOOT{'EAR 
UN ITED STATES 
1914- 1947 
Year Number Average Wages Value of Value 
of Nwnber Paid Product Added 
Estab. of Tf!age (000) (000) by Mf g. 
Earners (000) 
1914 1, 355 191 , 555 105, 695 501,760 191 , 404 
1919 1 , 449 211 , 049 210, 734 1,155 , 04l 439 , 772 
1921 1 , 505 183 , 502 ~04 , 954 867, 476 389 , 043 
1923 1 , 6o6 ;(25, 216 .2 50, 346 1 , 000 , 078 472,621 
1925 1 , 46o 206 , 992 225 , 788 9.25, 383 443 , 751 
19.27 1 , 357 .203 ,110 .225 , 090 944, 714 450 ,161 
1929 1 , 341 205 , 640 .22.2 , 408 965 , 923 450 ,867 
1931 1 ,156 181, 374 163, 271 653 , 889 316 , .252 
1933 1,132 190,914 14.2 , 054 553, 425 267 ,122 
1935 1 , 0.24 20.2 , 113 172 , 349 643 , 872 .310 , 073 
1937 1 , 080 215 , 438 191 , 305 768 , 327 35.2 , 022 
1939 1 , 070 218 , 028 183, 658 734, 673 346, .234 
1947 1 , 500 220 , 654 438 , 894 1 , 793 , 997 785 , 543 
Source: Census of Manufac ture s , Bureau of t he Census , U. S. 
Department of Comrnerce . 
TABLE 25: LEATHER FOOTWEAR 
rf1ASSACHUSETTS 
1914-1947 
Year Number Average Wages Value of Value 
of Number Paid Product Added 
Est a b. of Wage (000) (000) by Mfg . 
Earners (000) 
1914 464 76,944 46,744 200 , 530 80 , 204 
1919 493 80 ,166 89 , 490 442 , 466 173 ,115 
1921 543 64,494 76,395 .285 ,102 137 , 752 
19.23 595 69 , 397 82,916 .290,67~. N A 
1925 537 57 , 405 65 ,497 240 , 944 1.21,179 
19.27 469 55 ,986 65 , 282 237, 517 117,163 
1929 436 55,093 64, 205 21~ , 588 117, 563 
1931 397 47,664 45,679 160 , 666 81 ,146 
1933 389 46, 739 36, 559 128 ,074 62 , 483 
1935 285 43,958 38 ,419 132 ,188 64 ,109 
1937 294 46, 720 41 , 217 151 , 995 70 , 372 
1939 275 45 , 595 38 ,065 142,111 65 , 934 
1947 381 41 , 967 86,870 335,0001 151,820 
N A: Data unobta ina bl e as this wa.s not computed in 1923 for this 
industry . 
1: Estimated value of produce using the volue added by manu-
f a.cture as 1464 of t he va lue of the products . ( . 464 is 
the U.S. r e.tio for 1947 and there is clo se agreement of 
ro tios fo r 1935 ,1937 and 1939 between the United Sta tes 
and Massachusetts. 
Source: Census of Manufa ctures, BUl~e~u of the Census , U. S. 
Department of Com,ne rce . 
TABLE 26: MISCELLJu~EOUS CHEJ:.HCALS 
UNITED STATES 
1919-1937 
Year Ntunber Aver a ge Vi age s Value of Value 
of Number Paid Product Added 
Estab. of V/Pge (000) (ooo) by Mf g. 
Ear-ners (000) 
1919 797 71,957 97, 146 582 , 808 297,147 
1921 692 46 , 306 58, 024 390 , 768 200,266 
1923 736 74 ,897 99 , 845 630,870 313, 969 
1925 715 55, 694 80 , 435 547, 003 275,357 
1927 457 50 , 510 75 , 261 548,536 263 , 741 
1929 551 62,199 94, 680 738 ,048 374, 472 
1931 558 48 , 522 66, 36o 533 ,175 287,107 
1933 541 53,190 59 , 229 476 , 503 255 , 050 
1935 570 65 , 838 80 , 481 668 , 697 339 , 347 
1937 6ol 78 , 951 117, 221 932 , 750 477 , 688 
Note : Data for 1914, 1939 and 1947 were not included because 
of l a ck of comparability . 
Source : Census of Manufa.ctures , Bure.s..u of t he Census , U. S. 
Department of Commerce . 
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TABLE 27: IviiSC~LLANEOUS CHEMICALS 
MASSACHUSETTS 
1914-1937 
Year Nuinber Average Wages Value of Value 
of Number Paid Product Added 
Estab. of Wage (000) (000) by Mfg . 
Earners (000) 
1914 24 1,395 954 6,685 3, 330 
1919 27 2 , 483 3,044 17, 305 9,204 
1921 35 1 , 892 2;491 18,811 9,193 
1923 36 2,563 3, 299 23 ,351 11,577 
1925 31 2, 664 3,598 15,716 9,131 
1927 15 1,580 2, 040 12,920 6, 340 
1929 15 2,936 4,016 19,103 11,950 
1931 20 2, 711 3, 406 14,700 8, 402 
1933 18 2,367 2, 206 1.2 , 697 6,439 
1935 21 2, 614 2, 895 20,455 9, 681 
1937 19 2, 739 3,621 21 , 046 11, 278 
Note : Data for 1939 and 1947 were not included because of 
compa.ra bili ty. 
Source: Census of Manufactures , Bureau of Census , U. S. 
Departffient of CoiUiuerce . 
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TABLE 28 : PAPER .. IU~D PULP 
UNITED STATES 
1914-1947 
Year Number Average Wages Value of Value 
of Number Pa id Product Added 
Esta.. b . of Wa.ge (000) (000) by Mfg. 
Earners (000) 
1914 718 88 , 457 53 , 246 332 ,147 118,966 
1919 729 113, 759 135 , 691 788 , 060 320 ,577 
1921 738 105 , 294 127 , 029 667,436 2a , 443 
1923 746 120 , 677 151 , 477 907, 347 333 , 620 
1925 763 123 ,842 160 ,146 971 , 882 366,022 
1927 929 123, 369 162, 002 1,138, 090 413, 978 
1929 883 128,049 173 , 078 1 , 206,114 482 ,754 
1931 848 107, 902 126, 885 851, 530 356 , 441 
1933 781 107, 298 99 ,194 695 , 655 301 ,992 
1935 779 126,971 133 , 601 879 , 001 353 , 712 
1937 647 110, 809 142 , 080 957, 940 390 , 491 
1939 832 137, 445 175 , 688 1,159, 868 482 , 870 
1947 891 174,096 509, 023 3, 752 , 000 1, 466,000 
Source: Census of I~anufa ctures , Bure ·~ u of the Census , U. S . 
Department of Commerce. 
TABLE 29: PAPER AND PULP 
MASSACHUSETTS 
1914-1947 
Year Number Average Wages Value of Value 
of Number Paid Product Added 
Estab. of Wage (000) (000) by Mfg. 
Earners (000) 
1914 86 13,401 7, 549 43 , 353 16 , 742 
1919 78 12,960 14, 642 87 ,16o 33,396 
1921 81 12,427 12,593 62,865 22 , 255 
1923 82 13,324 17,085 93,642 36,040 
1925 84 12,915 16, 424 90 , 1.27 45,2731 
19.27 80 12,127 15,708 91 , 095 40,712 
1929 76 12 , 361 16, 648 95,084 44,993 
1931 77 10 , 652 10 , 961 58 , 149 30,250 
1933 68 9,513 8,211 40,577 21,384 
1935 62 10,447 10,503 52,684 23,904 
1937 72 10,506 13,010 68,600 .29 ,383 
1947 62 11,381 32 ,075 180, 2002 73,901 
1: Value added derived by subtracting cost of material s from 
ve.lue of products. 
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2: Value of products for 1947 estimated on the basis of the 
value added to manufacture rela t ed to the value of the 
products equals . 41. (This is i n relati on to previous years.) 
Source: Census of Manufa ctures, Bureau of t he Census , U. S. 
Department of Commerce . 
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TABLE 30: PRINTING .A.1'l D PUBLISHING 
(Eook , Music, J ob) 
UNITED STATES 
1914-1947 
Year Number Average Wages Value of Va.1ue 
of Number Paid Product Added 
Esta b. of Wage (000) (000) by Nifg. 
Earners (000) 
1914 . 1.::: , 295 113, 994 78 , 978 314, 602 217,102 
1919 13, 249 123,~04 142 , 402 61.:. , 255 399,064 
1921 9,883 1.22 , 771 183,157 714, 630 495 ,137 
1923 10, 204 131,738 203 , 682 762 ,113 538 , 484 
1925 10,447 135,514 222, 887 835 , 642 6o3 ,123 
1927 11,568 143, 272 242, 069 922 , 349 670 ,104 
1929 12, 836 151 , 459 252 ,891 1,021 , 997 753 , 606 
1931 11,759 134, 958 211,726 798,728 586,800 
1933 9, 224 104, 699 128 , 982 519, 991 378 , 751 
1935 10, 961 126,692 168 , 772 698 , 820 464,840 
1937 10,587 141,386 195,050 809 , 795 526 , 224 
1939 11,632 125,056 177,407 777, 284 503 , 210 
1947 13, 347 176,789 511,835 2,175 , 572 1 , 370 , 399 
Source : Census of Manuf.s. ctures , Bureau of t he Census, U. S. 
Department of Commerce. 
TABLE 31: PRINTING P~D PUBLISHING 
(Book, Music , Job) 
MASSAChUSETTS 
1914-1947 
Year Number Average Wages Value of Value 
of Number Paid Product Added 
Estab. of Wage (000) (000) by Mfg . 
Earners (000) 
1914 750 7,182 4, 914 20 , 855 15 ,197 
1919 783 7,776 8, .368 43 , 336 30 ,094 
1921 585 7,708 10 , 995 53,800 39, 289 
1923 595 8,780 12, 981 56 ,110 42,342 
1925 618 8, 892 13,706 58,559 44, 645 
1927 690 8, 718 13 , 505 59,661 46,370 
1929 682 9,423 14, 862 63 , 641 48,905 
1931 664 7, 694 11 , 215 48 ,187 37, 718 
1933 565 6,186 6,877 32,586 26,020 
1935 595 7,777 9, 681 43 ,817 29 ,984 
1937 603 8,945 11 , 652 50,444 34, 200 
1939 631 7, 088 9, 349 40 , 202 26, 416 
1947 646 8, 662 21 , 929 90 , 6oo1 57,136 
1: Estimated value of product, using the value added as 
.630 of the value of product. (.630 is the r a tio of 
the United States value added by manufacture to the 
value of the product . ) 
Source: Census of Manufa ctures , Bureau of the Census, U. S. 
Department of Comn1erce . 
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TABLE 32: RUBBER BOOTS AND SHOES 
UNITED STATES 
1914-1947 
Year Number Average Wages Value of Va.lue 
of Number Paid Product Added Este. b. of Wage (000) (000) by Mfg. 
Earners (000) 
1914 23 18,687 9,986 53,822 29 , 866 
1919 25 32,875 30 , 883 116,917 66,571 
1921 24 23 , 888 23,428 94,033 61,900 
1923 25 29 , 435 33,671 131, 740 86,471 
1925 23 24,999 28,058 115,935 75,368 
1927 22 26, 848 32,079 124,608 81 , 235 
1929 22 25, 659 29 , 945 102, 538 68 ,141 
1931 15 15,882 13, 770 47 , 905 35 ,6o7 
1933 13 18,103 14,440 42,019 27, 895 
1935 12 17, 246 16,113 53,162 32, 435 
1937 12 18,356 20 , 422 64,455 36, 981 
1939 13 14,861 16, 803 49,981 29, 231 
1947 26 23 ,959 56, 462 198,691 121,040 
Source : Census of Ivlanufactures , Bureau of the Census, U. S. 
Department of Co~nerce. 
TABLE 33 : RUBBER BOOTS AND SHOES 
MASSACHUSETTS 
1914-1947 
Year Nwnber Average Wages Value of Value 
of Nwnber Paid Product Added 
Estab. of ·~age (000) (000) by Mfg. 
Earners (000) 
1914 9 8 , 087 4, 468 23 ,789 13, 334 
1919 8 13 , 062 12, 763 44, 308 26 , 687 
1921 8 9 , 347 8, 869 36, 700 25 ,156 
1923 10 12, 528 14, 651 56, 918 38 , 043 
1925 10 11,389 13 , 525 53,626 34, 83.21 
1927 10 12, 081 15, 471 56, 411-0 35 , 500 
19.<:9 10 11 ,163 13, 522 40 , 250 25 , 063 
1931 4 6, .267 6,393 19 , 116 14, 480 
1933 5 6, 678 5, 740 18 , 292 1.<: , 304 
1935 5 6, 321 6, 335 21 , 575 13 , 678 
1937 4 6,034 6, 816 22 , 762 13 , 797 
1939 4 5, 271 6, 301 19 , 304 12, 570 
1947 8 9, 068 
1 : Value added by manuf~cture obt ained by subtracting cost of 
materi als froill the value of products . 
Source: Census of Manufactures , Bureau of t he Census , U. S. 
Department of Co~erce . 
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TABLE 34: WOOLEN AND WORSTED GOODS 
UNITED STATES 
1914-1947 
Year Number Average Wages Value of Value 
of Number Paid Pr oduct Added 
Es t ab. of Wage (000) (000) by Mfg. 
Earners (000) 
1914 799 158 , 692 75 ,953 379,484 132 , 987 
1919 852 166, 787 168 ,109 1 , 065 , 434 399 , 839 
1921 814 162 , 364 174,895 755, 584 355 , 538 
1923 851 194,.552 222 , 985 1.062, 558 439 , 827 
1925 832 165 , 224 191,271 957 , 790 337 , 388 
1927 769 154, 321 172 , 822 817, 978 315 , 871 
1929 724 146, 959 164,151 827, 006 324, 476 
1931 621 119,537 117, 583 496, 242 217,575 
1933 571 127, 227 101,888 457 , 880 198 , 377 
1935 699 166 , 604 152, 349 710 , 740 270 , 208 
1937 704 159 , 277 159, 080 826, 802 290 , 781 
1939 722 149 , 915 143 ,494 735 , 905 284, 505 
1947 828 166, 927 394, 655 1,924, 309 803 , 592 
Source: Census of Manufactures , Burea.u of the Census , U. S. 
Department of Commerce. 
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TABLE 35: WOOLEN AND WORSTED GOODS 
.--_ -
MASSACHUSETTS / 
1914-1947 
Year Number Average Wages Value of Value 
of Number Paid Product Added 
Estab. of Wage (COO) (000) by Mfg . 
Earners (000 ) 
1914 156 53 ,377 26, 928 127 ,351 46,198 
1919 182 53,864 56, 750 342 , 626 129 , 916 
1921 180 56,644 63 , 230 262, 6.34 120 ,470 
192.3 186 46, 842 76 , 200 352 ,136 149 , 938 
1925 187 54, 876 64, 932 309 , 528 109,239 
1927 174 51 ,064 58, 036 ~68 , 836 105, 686 
1929 156 45,673 52 , 305 242 , 898 96, 878 
1931 128 37, 221 37, 437 147,700 61,041 
1933 111 39 , 808 33 , 072 147, 798 67 , 203 
1935 137 50 , 752 47 , 717 200 , 411 79, 874 
1937 142 49 ,126 51,170 237 , 213 84, 76o 
1939 151 46,085 45 , 330 199, 872 80 , 566 
1947 175 49 , 623 119, 891 573,0001 241 , 555 
1: Value of products estimated by using the r a tio of the 
value added by manufacture to value of products as .42. 
Source: Census of Manufactures , Burec"u of the Census , U. S. 
Department of Commerce . 
APEl\IDIX D 
i'vl'ETHOD.S OF CALCULATION 
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METHODS OF CP~CULATION 
LINEAR TREND 
(Me thod of least squares) 
Year U. S; MASS . 
Value Value 
of Prod . of Prod. Time 
(Adj .) (Adj.) Devi a. 
Index Index ( 191L~ 
(1914 (1914 = 0) 
= 160) = 100) 
Yu Ym X x2 XYu XYm 
1947 253.5 60.5 33 
1939 135.2 35 .8 25 
1937 134.7 51.3 23 
1935 117.3 4311~ 21 
1933 107.2 42. .6 19 
1931 98 .1 4$ . 5 17 
1929 148.1 79.0 15 
1927 143.1 90 .5 13 
1925 127 .7 89.4 11 
1923 137.7 104. 8 9 
1921 109.0 93.0 7 
1919 126.7 125 .3 5 
· 1911~ 100 .0 100.0 0 
Normal Equations: 
l.Y = Na + b l.X 
l.Y = 1738.3 u 
l.Y = m 963 . 9 
l.XY = ti 29,133-7 
l.XY = 12 , 5!.+9 -5 
m 
METHODS OF CALCULATION (can't) 
UNITED STATES: 
Substituting in normal equations 
('1) 1738.3 = 13a + 198b 
(2) 29133.7 = 198a + 400b 
multiplying (1) by 15.23 and subtracting (1) from (2) 
b = Z658~3 __ = 2.68966 % 
988.3 
substituting b in (1) 
a = 92.8 
(b represents average amount of increase per year.) 
MASSACHUSETTS: 
Substituting in normal equations: 
(1) 963.9 - 13a + 198b 
(2) 12549.5 - 198a + 4004b 
multiplying (1) by 15.23 a.nd subst.racting (1) from (2) 
b = - 2l31.4. = - 2.15663 
988 .3 
substituting b = -2.16 in (1) 
a = 107.0 
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APPENDIX E 
GENERAL DEFINITONS 
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DEFIN ITIONS 
1. Mea surer-,ents : 
a . Number of Establishments : This is a count of t he num~ 
ber of esta blishments with products valued n. t $5, 000 
or more . According to the Census of Manufactures, 
this includes 99 .4% of the t ot P. l wage ea rners and 
99 .7% of the toh l value of producta for t he 1921 
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census . Since the ;:Tice l evel h::: s risen s ine-=. that t ii:ne 
it is expected tha t later censuse s wi 11 i nclude even 
l ar ger percent~ ges . 
b. kvera ge Number of Wage Earners : Skilled and unski l led 
workers of all types , pieceworkers .<e nd foremen who 
oversee and perf orm work simila r to t he employees who 
a.r e manual workers . The aver a ge is calcula ted by 
t aking t he number of worlcer s in a week , including t he 
15th of ea ch month, and di vi ding t he total fo r the 
t welve months by t welve . 
c. 'r',1age s Pa i d : This represent s t he total amount of wages 
paid to the w0.ge earners as defined above f or the year 
in which l i s t ed. 
d. Value of Products : This repr esents the value of products 
manufa ctured and priced e.t the f a ctory when shipment is 
made r.md not the r et ail price , nor does t his include 
t gxes . Where a plant r epresents more than one product, 
t he value of ea ch i s allo ca t ed. 
II 
e. Value added by Manufacture: This represents t he value 
of product less cost of ma t erials .. Cos t of materials 
includes contta iners for products , f uel and purchased 
electric energy. It must be recalled tha t some dupli-
ca tion is un&.voida bl y present, s ince the value of pro-
ducts of one plant may represent a gree.t porti on of 
the cost of materials of another plant . Since this 
duplica tion would be equally present in both United 
Sta tes and Massachusetts f i gures , and since, in the 
industries chosen , there i s a small amount of duplica-
tion, there should be no appreci abl e distorticm of 
figures. 
2 . Terminology. 
a. Trend: Is defined as long term basic grol'rth or decline 
in activity, (production) . This is measured by a 
stra i ght line r epresenting the avera ge a~ount of in-
crease or decrea se f or the period 1914 to 1947. 
b. Activity: Is defined a s t he a.mount of goods produced 
in the year given. 
c. Long Term Growth: Is defined as the avera ge amount of 
increase over a period of a t least ten years . In this 
case thirty-three years. 
d. T:v1assachusetts Industry: Is industrial production of 
plants l oca ted within the geographical l i mits of the 
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Collliilonwealth of Mas sa chusetts . 
e . United Sta tes Industry: Industrial production f r olil plants 
locc._ted ·within the geogr aphical liini t of the United States , 
not including t erritories and possessions . 
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APPENDIX F 
DEFINITIONS OF INDIVIDUA~ INDUSTRIES 
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CONFECTIONERY 
A. Definition 
This industry is primarily engaged in the manufacture 
of candy, confections, cake ornaments , popcorn balls and cakes, 
salted nuts, stuffed dates , etc. Candy include s chocolates , 
fancy , bulk , chocolate and other bars , hard candy and marshme.l-
lows. This clc:.s sification does not include chewing gum, choco-
late a.nd cocoa products nor departments in the same company en-
gaged i n manufacturing chocolate for their own use. 
B. Data Collection: 
This industry is classified by the Census of Manufactures , 
Bureau of the Census, wi t h the ice cream industry and in a grea t 
many cases, (1914, 1919, 1923 , 1925), it was necessary to subtract 
from the total figures , the value of products, wages paid, etc., 
the values fo r the ice cream industry as well as cocoa , chewing 
gum and chocolate. In 1921 , the figures, except for the value of 
the products , were inseparable and are therefore omitted from the 
t a ble and Mass2.chusetts V2.lue of Product. 
~09 
COTTON GOODS 
A Definition: 
This industry is pr~arily engaged in the manufa cture 
of all types of cotton woven goods such as sheetings, pi1low 
tubing, print cloth, ginghams, shirtings, t wills, denims and all 
other woven goods. The Census of Manufactures divides these 
woven goods into the following t wo classifications: Cotton 
Broad Woven Fabric, Cotton Narrow Woven Fabric . The cotton nar-
row woven goods includes piece goods for lace and small cotton 
wares, such a s tape and webbing, shoe and corset lacings, etc. 
This industry also includes thread mills and yarn mills, but 
does not include knit goods , l ace and embroidery work . The Cot-
ton Broad Woven Fabric group accounted for 75% of the value of 
products in this industry in 1947, whereas the Cotton Narrow 
Woven Fabric accounted for only 5%. 
B. Collection of Data: 
The data for the fabric portion of the industry was 
quite comparable for the years 1914 to 1947, however in the years 
prior to 1939 the yarn and thread industries were grouped together , 
so that in 1939 and 1947 it was necessary to group these together. 
Spindle and loom capacity wa s .considered a s a measure of the 
industry, but this had to be abandoned since the data was not avail-
able for all the years and especially not f or Massachusetts. 
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ELECTRICAL MACHINERY, APPARATUS AND SUPPLIES 
A. Definiton: 
This industry is~imarily engaged in the manufacture 
of machinery, apparatus and supplies for the employment directly 
in the generation , storage, transmission or utilization of 
electrical energy. It includes manufacture of such items as 
generators, motor generator sets, transformers, voltage regula-
tors, motors, reactors and control devices, batteries, lamps, 
measuring instruments, relays, telephone and telegraph and f ire 
alarm apparatus and r adio and equipment . It does not include 
electric lighting fixtures , electrical signs, ~otor driven 
tools, mechanical refrigerators, washing machines, or other 
devices employing electrical motors to drive the appliance. 
B. Data Collection: 
The collection of data from 1914 subsequently to 1939 
is very compara ble since the same classifications of products 
were used in these years. However, the gr owt h of the electrical 
industry, particularly in the radio and appliances for auto-
motive uses, l ed to a reclassification in 1939 and 1947, with a 
further breakdovrr1 of the products classified in this group. 
This breakdown and reclassification made the data in 1939 and 
1947 incompar abl e with the prior yea rs and so is not included 
in the figures given for this industry. 
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FURNITURE ill~D FIXTUP~S 
A. Definition: 
This industry is primarily engaged in the manufacture 
of furniture made of wood, metal, rattan, reed, etc. The types of 
furniture manufactured f all into the following categories: House-
hold furniture, which includes upholstered and not upholstered , 
dining room, living room, bedroo:it suites and other furniture com-
mon to the household such a s racks , stands, desks , benches, etc. , 
but does not include refrigerators or other househohl appliances 
using electricity. Office and store furniture such as desks , shelves , 
partitions, showca ses, counters, cabinets, etc. Professional fur-
niture used in hospitals, l aboratories, beauty and barber shops. 
Public building furniture such a s chairs for auditoriums, motion 
picture houses, churches, schools, etc. 
B. Data Collection: 
On the Massachusetts figures, it was necessary to add 
the classifications, Showcases and Hammocks for the yea rs 1927 a.nd 
prior, since these were not included in the definition cf furniture. 
For the United States figures, these were added for comparability 
in the census figures given. It was also necesse.ry to add sewing 
machine cases and cabinets to the Massachusetts figures for the 
years 1927 and prior in order that the data be comparable with the 
United States figures. In the years 1939 and 1947 , the above 
classifications were broken into seven separate classifications which 
it was necessary to add fo r comparability. 
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LEATHER FOOTW~ 
A. Definition: 
This industry is primarily engaged in the manufacture 
of boots, shoes, sandals, slippers, illocca sins, leggings , over-
gaiters and allied footwear. This industry uses primarily 
leather, although some footwear is made pa rtly of canva s or ot her 
fabric Vlhich is al so included . This i ndustry doe s not include 
manufacture for sale of components and f inished parts such a s 
soles, lifts , heel s , vamps, quart er s , or other cut stock, nor 
does it include leather processing such a s t anning, currying and 
finishing leather stock. The industry only includes f ootwear, and 
other mi scellaneous lea ther products such as hand bags, gloves, 
etc. are not included. 
B. Data Collection: 
The collect ion of data for this i ndustry was relatively 
simple since t he industry has changed little over t he years. In 
the 1947 census, however, slippers and moccasins and s~mda.ls were 
pl aced in a separate classification. It was therefore necessary 
to add the two cla s sifications in.order to obta in compar a ble 
figures with prior year s . In 1947 the Value of Massachusetts 
product wfi.S estL'lla ted by using the Value added a s .464 of the 
value of t he product. This was an average figure comput ed from 
1937 and 1939. 
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iUSCELL.ANEOUS CHEMICALS 
A. Definition: 
This industry includes those establishments engaged 
primarily in the manufacture of basic chemicals and manufactur-
ing processes by predominantly chemical ~ethods. These chemicals 
divide into three basic groups: 1. Basic chemicals, such as acids, 
alkalis, salts, etc. 2. Semi-fL~ished chemical products for 
further manufacture , such as plastics, crude animal and vegetable 
oils, pigments , rayon yarns, dry colors, etc. 3. Finished 
products for consumption, such as drugs, cosmetics, soaps, paint, etc. 
This classification does not include explosives, fertilizers, 
and wood distillation products , nor petroleum. 
B. Data Collection: 
The rapid expansion of certain products in this group 
does not a]ow for easy comparability of the group. Prior to 
1929 it is not possible to segregate any of the sub-groups , such 
as basic chemicals, and after 1937 it is not possible to obtain 
an aggregate since some non-ferrous smelting and refining such as 
aluminum was transferred to a new classification. In 1923 the 
inclusion of rayon was dropped and in 1925, compressed gasses 
wese not included. 
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PAPER AND PULP 
A. Definition: 
This industry is primar ily engaged in the manufacture of 
paper goods which includes both paper and paperboard and the pulp 
goods which are primarily enga ged in the manufacture of pulp from 
wood f ibres although small quanti ties of pulp made from rags, 'l'.aste 
paper, straw are also included. The papers manufactured are news-
print, book paper, catalogue paper, wrapping paper, writing paper, 
tissue and absorbent papers , and building papers, as well as pa per-
board . This does not include board made of other fibers, but only 
boards and papers made on "paper making" machines. It does not in-
clude paper boxes, paper bags, die-cut paper and paperboard or con-
verted cardboard of any type. 
B. Data Collection: 
Prior to the 1927 census , the paper and wood pulp indus-
tries were classified in one category. This is logical since many 
establishments manufactured pulp as well as paper. However, in 1927 
and the f ollowing years, these were treated as separate classif ication 
(paper and pulp), resulting in some duplication, since cost of mat-
erials of the paper industry represents value of products of the 
pulp industry. This duplication represents about 15% of the value 
of product of the paper goods industry, but is equally duplicated 
in the United Sta tes and Massachusetts figures. Similarly, the 
number of esta blishments has been increased by less than 10%. 
A. Definition: 
PRINTING AND PUBLISHING 
(Book, Music, Job) 
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This industry is primarily engaged in the printing and 
publishing of books, job printing and music printing and publish-
ing. These establishments do primarily commercial printing of 
posters, cards, letterheads, paper patterns, etc. , but does not 
include periodicals, blank book making, engraving, chasing, etch-
ing, lithographing, photo engr aving, stereotyping and electro-
typing, type founding, wood engraving, diesinking, or other 
·sngravers' materials but those of maching composition. Newspaper 
publishing and printing is not included in the industry. 
B. Data Collection: 
In the years 1919, 1921, the book, music and job 
publishing and printing classifications were combined making it 
necessary to combine these three classifications in later years for 
compar~bility. Music publishing is not logically claesified with 
book and job printing and publi shing, but comprises less than 1% 
of the tota.l in the years 1931-1939. In the years 1939 and 1947, 
these classif ications were divided into book publishing, book 
printing, commercial printing, and miscellaneous publishing, so it 
was necessary to add these figures to obtain a compara ble tetal. 
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RUBBER BOOTS AND SHOES 
A. Definition: 
This industry is primarily engaged in the manufacture 
of rubber footwear for men, women, and children, such as rubber 
boots , shoas, overshoes and canvas rubber soled shoes. This 
industry does not include rubber soles and heels, manufactured 
separately, rubberized fabrics or other miscell&~eous hard rubber 
goods. 
B. Collection of Data: 
The collection of this data f rom t he Census of Manu-
factures was relatively simple. The classification of rubber 
boots and shoes has been separately maintained f rom rubber tires 
and tubes and rubber goods of a miscellaneous nature. Possibly 
the reason for this has been the relatively small eA~ansion in 
the industry except in the rubber tire and tube classification. 
In 1925 in order to obtain the Value Added by Manufacture, it 
was necessary to subtract the cost of materials from the value 
of the products. This is the method followed by the Census 
Bureau in their calculations in prior and following years. It was 
no t possible to obtain comparable data for Ma~ sachusetts for the 
year 1947 as the figures were only given for the northeastern 
states . No basis for estimation could reasonably be employed. 
• 
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WOOLENS Ji.ND WORSTEDS 
A. Definition: 
This industry is primarily engaged in the manufacture of 
woolen and worsted fabrics. To some extent woolen goods are pro-
duced by worsted mills as secondary products, and worsted goods 
produced by woolen mills as secondary products so it was not thought 
practica ble to separate the se industries. Three general clas ses of 
products are represented by the woolen and worsted fabric industry. 
These are goods designed for men's suiting, good s for women's 
dresses, e.nd heavy fabrics for overcoats and cloaks. Wool pulling, 
scouring, and the making of wool shoddy repre sent processes for the 
manufacture of wool materials rather than productsof finished goods 
so are not included. Since the products of the se latter industries 
r epresent cost of materials for the woolen e.nd worsted fabric industry 
cons iderable duplication would also result. Manufacture of yarn is 
also included . 
B. Collection of Data: 
In the earlier years, 1914 and 1919, 1921, the woolen and 
worsted yarn and fabric was combined. In the latter years, it was 
necessary to add these classifica tions and in 1939 the classifications 
were divided into contra ct f a ctories, in 1947 these were again combined. 
Card and spindles, active and idle were again considered as a mea sure 
of activity, but these f igures were not available for the years cover ed. 
by this study and the state of Massachusetts figures were not available. 
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APPENDIX G 
SELECTION OF MEASUREMENTS 
SELECTION OF illiEASUREMENTS 
A. Economic Implications 
While economic progress may be measured in terms of 
efficiency or productivity, that is , the number of man hours 
required to produce a certain article , we are interested here 
chiefly in measuring the impact or reflections of the industry 
upon the economy of the state of Massachusetts. One of the 
major measurements in this regard used by economists is the 
gross national product (GNP). Since we are unable to use this 
in the state of Massachusetts because of interstate commerce 
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and the dif ficulty of breaking dovm shipment figures, a better 
and more easily obtained measure relating to industry is the in-
come derived therefrom, particularly in the manner of wages and 
synonymously the employment level. Income may be derived in 
other ways from industrial activity, but again we encounter the 
difficulty in breaking down such things as dividend and interest 
payments. Employment and payrolls , then, will provide us with a 
measure of the income level provided by industry and a measure of 
the purchasing power and standard of living to be derived from 
industry in Massachusetts. Production of goods and value added 
by manufacture are a measure of activity which also have an ef-
fect upon the economy in the purchase of raw materials, services 
other than tha t of production workers required, and in capital 
requirements and payments for its use . 
120 
B. Comparability 
1. Necessity of investigating each of the classifications 
used in the industrial classification in order that the two may be 
comparable in the sense that they will include a proportional num-
ber of each of the different products represented by this industry. 
For example: "Rubber Products" in the Massachusetts classification 
may not include any tire manufacturers, but a great many repr esent-
ing a large portion of the Rubber Products classification may be 
included in the United States .measure. A decline or growth of the 
tire manufacturers activity will have a great effect upon the 
United States measurement, but not upon the Massachusetts measure-
ment , resulting in an erroneous conclusion. 
2. Necessity .of correcting for differences in units of 
production in measuring activity by production data. This is also 
true in the measurement of income; some figures may be given in 
average weekly payrolls, others in total wage payments ·on a monthly 
and weekly basis, each will have to be adjusted to make it strictly 
comparable with the other. 
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C. Selection and Representativeness 
1. Selection must be made so that industries represent 
the correct proportion of durable and non-durable goods,since the 
impact of each of these types of goods is different i n each part 
of the business cycle , depre s sion and has a dif fering ef fect upon 
the economy. 
2 . Selection must be made so that it represents a cor-
rect proportion of the differing skills and types of workers. 
This is analygous to representing the correct proportion by pro-
cess, that is, by assembly, trades, fabrica t ion, etc. 
3. Selection must be made so that it represents a major 
portion of Massachusetts industry in regards to activity, employ-
ment and payrolls , if any conclusions are to be drawn in a general 
way, concerning Massachusetts industry as a whole. 
4. Those chosen were modified census definitions of 
industries , but are still not deemed necessarily adequate as a 
basis of choosing r epresentative industries , but they are believed 
to be at lea st sa tisfactory enough for a trial selection. 
5. Availability of data plays a primary role i nasmuch 
as it would be foolhardy to analyze an industry in which there 
was no data available; the scope and t ime limi t c.tions of this 
analysis preclude the possibilities of collecting extensive data 
over the thirty year period. 
1;:2 
APPENDIX H 
BIBLIOGRAPHY 
123 
BIBLIOGRAPHY 
Bratt, Elmer C. - "Business Cycles and Forecasting", Chicago: 
Richard D. I rwin Inc., 1941 
Committee on Research, Dart mouth College - 11Manual on Research 
and Reports", New York and London: McGraw Hill Book 
Co., 1937 
Croxton, F. E. and Crowden, D. J.,- "Applied General St a ti s tics", 
New York: Prentice Hall Inc., 1946 
Davis , Hiram S. , - 1![ndustrial Study of Economic Progress" , 
Philadelphi a : University of Pennsylvania Press, 1947 
Fagan, Harrison B., -"American Economic Progress", Philadelphi a : 
J.P. Lippincott Co., 1935 
Frickey- "Economic Fluctuations in the United States" , Cambridge : 
Harvard University Press , 1942 
Kuznets, SimonS., -"Secular Movements in Production and Prices", 
Boston: Houghton Mifflin Co., 1930 
Mills, F. C., - "Economic Tendencies in the United States", 
New York: Na tional Bureau of Economic Research, 1932 
Moulton, Harold G., - "Income and Economic Progress", Washington: 
The Institute of Economics of the Brookings I nstitution, 
1935, Publication No. 68 
Schumpeter , Joseph A., - 11 The Theory of Economic Development", 
New York: McGraw Hill Book Co., 1937 
Snyder, Carl, - "Business Cycles and B;J.siness ivl ea surements 11 New 
York: The Macmillan Co., 1927 
U.S. Department of Commerce, - Bureau of Census - Census of 
Manufactures 1914 to 1947 
U.S. Department of Con.lil.erce, Federal Res erve Bank of Boston , 
"Monthly Review" . 
U.S. Department of Labor, Bureau of La bor Statistics, - "Monthly 
La bor Review". 
